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GET A BETTER JOB in America’s great 
industries, and prepare to seize your coming op- 
portunities—learn mathematics. Mathematics is 
the basic requirement of all mechanical and 
scientific work, and of all business or industry 
based on science. Without this essential knowl- 
edge even the most capable man is left be- 
hind while others forge ahead to better jobs, 
bigger contracts, more money. You need 
mathematics to understand all technical 

work, to supervise operations, to im- 

prove, sonal up and check on your work 

and the onal of others. Such basic 


training is quickly recognized today 
ty and gladly paid for. It singles you 


out from the crowd and gives you 


: 

S VOLUMES | an advantage whether it is a matter 
1,598 Pages of a job, a promotion or a con- 
tract. Now you can learn mathe- 
Wlustrated x matics—the foundation of all 
technical work—by an easy, in- 
expensive and time-saving 
method. A very simple and 
extremely interesting course 
in book form has been pre- 
pared for you by an ex- 
pert who has devoted a 
lifetime to teaching prac- 
tical men the funda- 
mentals of this impor- 

tant subject. 





THOUSANDS 
OF JOBS New 


2 Cora gd Edition 
Revised for present- 


Industry is working at 
Gupnaity to wasnt. the peste Of . day needs. More 


our tic industrial pro- Z useful, more practi- 
» Frained eeemnany tat Z cal than ever before! 
EXAMINE THESE 
mathematics is required—be- ’ 
\ BOOKS FOR 10 DAYS 


cause mathematics 1s the foun- 


ition of all technical work. 
Give yourself this basic - 4 
ration now by this quick, con- bot 
venient, 


inexpensive method. 














MATHEMATICS for Self Study 


By J. E. Thompson, B.S.in E.E., A.M., Dept. of Mathematics, Pratt Institute 


A COMPLETE COURSE AND REFERENCE LIBRARY 
NEW EDITION — More useful, more practical 


These books start right from the beginning with Don't let appearances fool you, mathematics is easy. 
a review of arithmetic that gives you all special You can get these books on approval and see for your- 
short cuts and trick problems that save countless — self how much enjoyment you will have while getting 
hours of your time and make you more valuable _ this valuable training and solving interesting prac- 
to yourself and your job. Then they go right into _ tical problems that puzzle your friends and fellow 
higher mathematics and show how simple itis when workers. In no time at all you will be tackling 
an expert explains it for you. with ease the most difficult question on this alae 


he hundreds so tgs ha Statesclearly all need CALCULUS: You will enjoy master- 
Pp Bec icts about plane ires, es, poly ing calculus in this interesting ne w way 
t ar d will find it will enable you to solve 


nape , covers al 
oblems that can be solved in no other 


in drafting ane ngineering t ils at p 
engi} th angle riangie ircles. an way. This branch of mathematics deals 
ARITHMETIC: Starting with a quiet ne ganeer ether aaomatcie Aaron that are with rate problems. It is essential in 
review of princiy it present , i> tn ein * : computation involving objects moving 

al gente Bo Saprese iin br at ; has canines te oe bce i with vary! tes of speed t also en- 
il in iy en ape o pees ibles us to find the most efficient design 


h plant — = eX eae for any kind of mechanism, engine, or 


indament 
1 bon 


hods tor moving vehicle 


1 in sett 4 a -_ — 


TRIGONOMETRY: This volume AN EXPERT GIVES YOU 
kes easy the j — oes om | HIS SIMPLIFIED METHODS 
actg CS, . ou m es Mr. Thompson, the author of these 
ks, is net an ordinary teacher of 

natices. He has had many 
s' experience in giving students 
ind of mathematical training 
y need in practical work. He pre- 
s each practical metho« 

problem in the clea 

He Kets 1 “ 

at 
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The coupon at the right brings you the 5 
books for 10 days’ trial. After 10 days, if 
not completely satisfied, return the books to 
us without obligation. If you keep them, 
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Same return privilege, refund guaranteed.) 
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balance in three monthly payments. Mail 
the coupon today. 


D. VAN NOSTRAND 
COMPANY, INC., Publishers 


250 Fourth Avenue + New York 3, N. Y. 
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Its startling immensity, its brilliant ' It's worth spending days in these 
coloring, place the Grand Canyon of GRAND National Parks and there's a variety 
Arizona hich am ng the scenic won- CA y ~f guest accommodations Or if > 
zona high a - : ccomm ions. , it pre- 
ders of the world N ON ferred, visit them as a convenient 
i NATIONAL . 
One of the best and highest vantage PARK 
points is beautiful Grand Canyon 
Lodge on the brink of the North Rim Go by train and rest as you ride. Enjoy sound 
Three great attractions; the Grand Canyon ... sleep, delightful meals. Your journey by rail 
Bryce Canyor 1 Zion National Parks in Utah will be a highlight of your vacation. 


stop-over when enroute to or from 


Southern California via Union Pacific 


. NO two alike in natural formations, are sely Serving more western scenic regions than any 


grouped in one vast wonderland. These Parks other railroad, Union Pacif ffers America's 


open to the put n Jun ‘ greatest travel bargair 


be Specific - 
say Union Pacific’ 


Attention — Amateur Photographers ! 


Prizes oe $4,500 awarded for 
movie and still photos taken in So 
Utah-Arizona National Parks. For 
Contest Rules and Official Entry Blank, 
write Photo Contest. Room 120-P, 
Union Pacific Bldg., Omaha 2, Neb. 


The Progress e 


UNION PACIFIC RAILROAD 
ROAD OF THE STitamlinere AND THE Challengers 








MECHANICS & SHOPCRAFT 


Tiny Super-engine (Part I) 
Cleanout Holes in Blade Holder 
How's Your Shop Eye? 

“Pan” Catches Drill-Press Chips 
New Shop Ideas 

Punch Press from a Bicycle Fork 


HOME MECHANICS & HANDICRAFT 


Whittled Model of the “Burp Gun” 153 
Beach Comfort 156 
Glazing Fine Craftwork ..158 
Three Tiles on Cedar Tray 163 
Dentifrices Shine Up Plastics 163 
Stamp Pad Inside Desk Drawer 163 
Forms for Concrete Slab Floors 166 
Mixing Concrete 169 
Workshop Index File 170 
Repairing a Stove-In Hull 171 
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Model of Washington’s Coach 176 
Jig Holds Insulation Bats 182 
Tin Can Holds Rubber Tubing 202 
Pail Makes Oven for Plastic 202 
Frosted Area for Test-Tube Notes 202 
Paper-Clip Gadgets 

What's Wrong? 

Open-Joint Plywood Walls 

Lamp-Bulb Brooder 

Tool Removes Sod for Fertilizing 








RADIO & ELECTRICITY 


Diminutive Dynamo 

Plastic Pickup Arm 
Recording-Disk Grooving Rig 
News in Electronics 

Filters in Radio 

Growler Accessories 

Pipestem Light Frees the Hands 
Resistances of Lamp Filaments 
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Voice of Science 
Letters 
March of Science 
Home Owners 
What’s Your Ingenuity Quotient? 
Keeping the Home Shipshape 
Modern Living 
Mn. New Tools 
o.Seetew Table Tricks 
Editorial Memo 














FINISH YOUR HIGH SCHOOL COURSE 


THAT'S the most important step you can take. Think back over your high school days, 
review the list below and supply the information in the coupon at the bottom of the page 


Then fill in your own name and address and mail the coupon to us. 


. English—1st year 11. Botany 23. Language—Ist year 27b. Drawing—Designing 
. English—2nd year 12. Biology 23a. Language—2nd year 27c. Drawing—Mechanical 
English—3rd year . Physiology 23b. Language—3rd year 27d. Drawing—Industrial 
. English—4th year . Chemistry 23c. Language—4th year 28. History of Art 
Public Speaking . Physics 23d. Language—1st year 29. Manual Training 
Oral English . General Science 23e. Language—2nd year 30. Typing 
Journalism . History—Ancient 23f. Language—3rd year 31. Shorthand 
Dramatics . History—Medieval 23g. Language—4th year 32. Bookkeeping 
Business English . History—Modern 24. Home Economics 33. Commercial Arithmetic 
. Algebra—Ist year . History—U. S. 24a. Home Economics—Ist yr. 34. Commercial Law 
. Algebra—Advanced . Civics 24b. Home Economics—2nd yr. 35. Commercial Geography 
. Geometry—Plane . Sociology 25. Home Nursing 36. Glee Club 
. Geometry—Solid . Economics 26. Foods 37. Band 
Trigonometry . Pacific Rim 27. Drawing—Free Hand 38. Orchestra 
General Mathematics . Current Events 27a. Drawing—Commercial 39. Physical Education 





The arr bers in the list above corresponds with the arrangement in coupon below. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
7660-L, SCRANTON 9, PENNA. 


This is to certify that I attended the 
High School of from 
Below is a statement of my record. 





Yrs. Taken 
1,2,3,4 
No. Weeks 
Periods 
Per Week 
Periods 
Per Week 
Periods 
Per Week 
Periods 
Per Week 





23 27b 
23a 27e 
23b 27d 
23¢ 28 
23d 29 
23e 30 
23f 31 
32 
24 33 
24a 34 
18 24b 35 
19 25 36 
20 26 37 
21 27 38 
22 27a 39 

















| C On the record above, please tell me, without obligation, how | can make up the needed credits 
«VeU. to merit my High School Diploma. 
Nam 


e Age Home Address 
City State Present Position Working Hrs. A.M. 











Your Victrolas jewel-point pickup 


floats like a feather on water— 


Instead of having the usual rigidly product bearing the RCA label 
mounted needle that must be con- is kept at the very top of its field. 


tinually changed, your Victrola And so when vou buy an RCA 


radio phone ' iph has a permanent Victor radio, or television receiver, 


and flexible sapphire playing tip Victrola, or even an RCA radio 
that fairly floats over the record. tube. RCA Laboratories is vour 

It follows the croove with effort- assurance that vou are getting one 
less case, achieves new clarity and of the finest instruments of its kind Victrola radio-phonograph, at 
richness of tone, adds longer life to that science has vet achieved. approximately $ >. “Rollout” 
records, and acts as a filter against record changer handling twelve 
surface noise. Truly, vour Vietrola’s 10-inch, or ten 12-inch records. 
jewel-point packup brings you the tad Permanent jewel-point pickup 

no needles. American and foreign 

ultimate in recorded must pole inure 
radio reception. An outstanding 
This pickup was perfected at radiwo-phonograph combination 
RCA Laberatories—where every he or thanks to RCA Laboratories 


y —~ 
1]@41\ RADIO CORPORATION of AMERICA 
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Look Behind You, Students of Science... 


HIS is Paul J. Ovando, one of the thou- 
sands of science students whose careers 
were interrupted by the war. After service in 
the Navy, he is now back at Columbia. It will 
be 1950 before he gets his degree in medicine. 
Understandably, such members of the lost 
generation of young scientists are working 
long and hard to make up for time lost. 
Understandably, they may hurry past such 
“humanities” courses as English or history, 
now creeping into the curriculum of even the 
most technical schools. But much as this 
country needs M.D.s and Ph.D.s, it needs 
scientists who are also citizens 
Time was When a scientist could be a 
hermit, secure In some quiet cave of pure 
research. These davs, things are different 
Even nuclear physicists must have sociolog 
ical savvy. And the most beautifully bearded 
academicians find a litth practical politicking 


comes in handy with professional groups and 
congressional committees alike. 

People are now a visible part of every 
scientific problem. As beneficiaries or victims 
of the products of science: as parents and 
purchasers and voters. Public opinion and 
public money are increasingly necessary in 
scientific progress. That means institutions 
with their contributors, industry with its 
stockholders, and government with its 
citizens. 

So, many a scientist who once scorned 
popularization of a program is now boning 
up on English as the technique of communi- 
cation, and history as the record of human 
nature in action 

In this new world of science, you students 
of science have an added responsibility: you 
must learn to understand—and to make your- 


selves understood. 
Fine Git vscc 
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THE MECHANICAL FIELD HAS A BRIGHT FUTURE 
FOR YOU IN THE ARMY GROUND FORCES 


A big break? Bet your life! A whirl at the 
world’s most up-to-the-minute mechanical train- 
ing—with good pay while you learn. More offers, 
too—so generous they take your breath away! 

If you are 18 to 34 inclusive (17 with parents’ 
consent) and enlist now for a period of three 
years, you may choose to join one of the arms 
or services of the U. S. Army, which offers you 
the best mechanical training available today. 
FREE ON-THE-JOB TRAINING. You may qualify 


for one of the Army’s top-flight mechanical 


schools, and master the technical details of all 
kinds of engines, including !Diesel, radial and 
internal combustion. There is lots of practical 
experience in repairing and maintaining the 


Army’s own equipment—and there’s none more 
mode rn. 


Add good pay, travel, clothing, food, quarters, 
medical and dental care and a 30-day furlough 
each year, a retirement plan second-to-none, 
and you'll see that it’s an opportunity you 
can’t afford to miss. 


FREE EDUCATION. After your discharge from 
the Army, the GI Bill of Rights entitles you to 
attend any college, trade or business school 
which will admit you, provided you enlist before 


October 6, 1946. 


After a 3-year enlistment, you may have up 
to 48 months of education, with the Government 
paying your tuition and incidental expenses up 
to $500 per ordinary school year, and a living 
allowance of $65 a month ($90 a month if you 
have dependents). Get all the facts at your 
nearest Army Recruiting Station. 





Why be a 
BOOKKEEPER? 


..-When Accountancy 
offers more Money 


and Success... 


If you are a bookkeeper, you are right 
on the threshold of a profession that 
pays far above average—where there’s 
real opportunity to get ahead and move 
up fast. 


Why not step UP from bookkeeping 
be an accountant—make rea/ money! 
LASALLE Extension University 
_ You can learn Accountancy by the ft Correspondence Tustitution 
interesting LaSalle Problem Method—in 
your convenient spare time, at home, Dept. 683-H + 417 S. Dearborn + Chicago 5, Ill. 
without losing a day from your work. You learn I'd like to know more about your home study pro- 
by doing... youstudy Accounting principles and eee on ba ioe ae ee, 
solve Accounting problems under the clear guid- countancy, the Profession That Pays.” 
ance of experienced C.P.A.’s. You cover Ac- 
countancy from the basic principles right up Name ..00+ 
through Accounting Systems and Income Tax 
Procedure—to advanced training for the C.P.A. 
degree if you so desire. And as you go along 
step-by-step, you master the principles of audit- 
ing, business law, statistical control, cost ac- 
counting, organization, management, finance, etc. 
City, Zone and Slate. .ccccccveccesesesesssceces 
You go as fast or as slowly as you choose. And 
you may start “‘cashing in” on your new ability 
long before you complete the training—as thou- 
sands of others have proved. Many advance 
quickly to better positions, even before they are 
half way through. And that is only the beginning “| GOING 
of a growing and continuing success for the rest 
of your business life. to be an 


ACCOUNTANT?!” 











Why remain “just a bookkeeper” when Ac- 
countancy holds so much for you? Our free 48- 
page booklet, “ACCOUNTANCY, THE PRO- 
FESSION THAT PAYS,” tells you what you 
must know to be an Accountant, and how you 


can prepare in your leisure time, at moderate 
cost and on easy terms. 


Send the coupon today. Get all the facts and EXTENSION UNIVERSITY 


judge for yourself. There is no obligation. You 
are already started in this field...find out how you F . 
can rapidly go to the top! Mail coupon NOW! 74 Correspondence Vurstitution 
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UNSUSPECTED POWER 


— ean 


The Mysterious Influence 


In The Air You Breathe! 


"Tue souL OF THE UNIVERSE is in the air you 
breathe. Deposited in your blood — with each 
inhalation you take—is the intelligence that 
course of the planets through the 
hes of space, and the strange phe- 
nomenon of life itself 
What is it that causes your heart to beat, 
r lungs to expand and contract? What mind 
's of your being, each in their pur- 
pose—some to create bone, others tissue and 
hair? What consctousness pervades these vibra- 
tory elobules of life and gives them awareness of 
their Cos: fur 
Are you one of the millions who have looked 
beyona ‘ tor some external Divine Power 
or agency? Have you searched in vain for some 
of Divine assurance when 
ibt or in need? Now learn of the ansus- 
r that exists in every simple breath 
nes part of you. The ancient 
Egyptians bel { that the essence of life was 
borne on the wings of the air. The Bible pro- 


cirects the 


musty rear 


wt108n 


outer sign of word 


in do 


that Decor 


1eve 


j 


claims that with the first breath man becomes 
not just an animated being — but a‘‘/iring soul.”’ 
Try this experiment, and prove a Vital Life Force 
exists in the air. When you are in pain or de- 
spondent take a deep breath. Hold it as long as 
comfortable— then noticethe momentary relief. 


This Amazing Free Book 


Would you seriously like to know how to draw upon 


this Intelligence of the Cosmic, with which the air is 
permeated? You can use it to awaken the creative 
powers of your mind, and for making life an experi- 
ence of achte Use below for a free 
copy of the book, “The Mastery of Life | 


rement the co ipon 


It cells how 
in the privacy of your home you may learn tO use these 
simple, useful, natural laws. 
USE THIS GIFT COUPON 

Scribe C. S. V. The Rosicrucians |AMORC) 
Rosicrucian Park, San Jose, California 

l am sincerely interested in learning how to use the 
mysterious influences of the universe in the betterment 
of my life. Please send me a free copy of the book, 
“The Mastery of Life.” 


NAME 








ADDRESS 


Rosicrucians ave NOT a religions organization 





THE ROSICRUCIANS (AMORC) SAN JOSE, 


CALIFORNIA, U.S. A. 
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| Will Show You How to 


Learn RADIO 


send Solderi uipment 

< Parts: ab show ne oe do R Ratho 
soldering ; to mount and 

Radio parts; + # you — % E-—, 


fos poe nia oi to build this Vacuum Tube 


correct power pack trow 


a 


pn Wa ss. 
‘s me amntiipde-mesicated signals for 


KNOW RADIO-@ix Success 
I Will Train You at Home- SAMPLE LESSON FREE 


Send coupon for FREE Sampie Les- 
son, “‘Getting Acquainted with Receiv- 
Servicing."’ and FREE 64-page 
book, ‘‘Win Rich Rewards in ™adio.’’ 
See how N.R.I. trains you at home. 
Read how you practice building, test- 
ing. repairing Radios with SIX BIG 
KITS of Radio parts I send you. 


Future for Trained Men is Bright in 
Radio, Television, Electronics 


The Radio Repair business is booming NOW, 
Fixing Radios pays good money as a spare 
time or full time business. Trained Radio 
Technicians also find good pay opportunities 
in Police, Aviation, Marine Radio, in Broad 
casting. Radice Manufacturing, Public Ad- 
dress work, ete. Think of the boom coming 
now that new Radios can be made’ Think of 





My Course Includes Training in 
TELEVISION - ELECTRONICS 











even greater opportunities when Television, lesson and 64-page book FREE 


and Electronics are available to the public! with facts about opportunities for you 


It's packed 
Read 


about.my Course. Read letters from men I 


Many Beginners Soon Make $5, $10 trained, telling what they «re doing, 


earn- 


a Week EXTRA in Spare Time ing. MAIL COUPON in em ‘ope oF paste on 


The day you enrol! I start sending EXTRA 


MONEY JOB SHEETS two help you make 6FP3, National Radio Institute, 
School, Washington 9, 


EXTRA money fixing Radios in spare time Hiome Study Radio 
while learning. MAIL COUPON for sample 0. Cc. 


Our 32nd Year of Training Men for Success in Radio 


MR. J. E. SMITH, President, Dept. 6FP3 
National Radio Institute 

Washington 9. D.C 

M e I 
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LANGUAGE 
flim 1S POWER 


cyan 


. Forge caheod, win special 
assignments, promotion, better 
job in global peace time oppor- 
tunities through ability to speak 
a foreign language. 


FRENCH 


RUSSIAN 
GERMAN 
4) ITALIAN 


SPANISH 
PORTUGUESE 


or any of 23 other languages by the 


LINGUAPHONE METHOD 


The World’s Most Approved Language Courses 
it's all talk; natural every-day conversation. In your 
own home you can learn to speak any of 29 lan- 
guages by the world-famous Linguaphone Eor-Eye 
Conversational Method. It is amazingly simple and 
practical. You HEAR voices of native teachers . . . they 
speak to you os often os you want them, never tiring 
. «+ you REPEAT whot they say, answer their questions 

. before you ore actually oware, you are convers- 
ing in a foreign language. 

Learn alone, or hove the family or friends join you 
in a delightful pastime that pays dividends. 

Save time, work and money, learn the Linguaphone 
Way which hos helped thousands in the Army, Navy, 
Flying, Signal Corps and other services, as well as 
more than 1 million home-study students. 

FREE —Get the facts about this time and money saving 
way to learn languages—send for the FREE illustrated 
Linguaphone Book. 


LINGUAPHONE INSTITUTE 


47 RCA Building, New York 20, New York 


LINGUAPHONE INSTITUTE 

47 RCA Bidg., New York 20, N.Y. 
Send me the FREE Linguaphone Book. 
Name 


Address 


Language Interested 








HOME-STUDY 
BRINGS BIGGER PAY 


Don't be caught napping when Opportunity knocks. 
Prepare for advancement and more money by train- 
ing now for the job ahead. Free 48-Page Books Tell 
Hiow. Write for the book on the business field you like 

or mail us th vd with your name and address in 
the margin. Now, please 


Higher Accountancy CO Business Management 
Traffic Management Business Corres. 
Law Degree of LL.B. Salesmanship 
O Commercial Law Modern Foremanship 
Industrial Managemeat Expert Bookkerping 
)Stenotypy Cc. P. A. Coaching 


LASALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
Dept. 683-R, 417 So.Dearborn St. Chicago 5 
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How to Make 
Money by Mail 


Down.to-earth | tor st r siness 
=, sings « f YOUR ine © ems y 
ines which Gov't p t your disposal CHEAP “Get 
‘ shir pres f get owt of the 
Kinders sheen pat tion ‘enta rged ‘ selling 
It's YOUR winner Make this year and the following years worth 
more THIS knowledge really PAYS OFF 


THE EASY WAY ‘@ "rine 


your present occupation. Do it NOW. 


ys . sk know-how 
no ‘ne ory. } t« { erience f 
aut liow . 
hay i wish | had some Lng 33 ¥. 
this patent would earn me a fortune, 


4 Ri « 
. year after using this skillful idea. 


45 Years of fetyerapeand 


Sounds fishy? . ‘ 
stee 45 ve are. 
p ess yt t 
it fo with anything you have 
now 
ad . go fr t 


x » cit 

Turn your city or country home. 

work ar t 
° t t cost of onty | s4 S 

each $100 tak Tr 7 

‘ t ' 

eett z 

thods. Not usua 
t-drt xk im everyday tatk by 
doing aay by day what ne disck ses in his book can be done by 

his method ‘ . t « dig 

Take a qhanes on this boo a wort » fortu >, rebemathaatenrneesthe 


. irs and se $2.95. 8 k mailed sa 
Sef rset errctinet gat fringe, HOW 
emphaticatly its « r ‘ 
ras t success 
Best setter. 
$2 9s HOw 


Get Ready for ‘Big After War Opportunites! 
0 Wl Train Vou Act now to get a better job with more 
at Home Until 1 ssio 
You Get a GOOD 
PAY JOB in 


DRAFTING 


illustrat 


; ive Age 
Engineer Dobe, Div. 26, Libertyville, i. 





Big Money for Workers 
In Home or Shop 


LICENSED CONCRETE SPECIALISTS 
wanted. No experience needed. Make Color- 
glazed concrete lawn, cemetery pottery with 
out molds. New, low cost, patented method. 
Hundreds of designs, sizes, shapes. Use only 
sand, cement. cheap materials. Statuary, 
novelties, giftware. Tiles, floors, walks, Imita 
tion marble, granite. stone ceme 
tery products furniture. et 
Patching, repairing, resurfacing 
jobs. Basement leaksealing. Many 
other big pay projects. Booklet, 
cost data, details free. Men only. 











542 West Lincotn, Fergus Falts, ” Minnesota 





Whats My Job7-\Manutacture 
Weaklings into ( 


OiZZ] 


Actual photograph of the 
man who holds the title 
“The World's Most Per- 
fectly Developed Man.”’ 


|MENS 


€ 
~ 
ge 
~ 
~ 


GIVE ME a skinny. pepless, second-rate body E d ‘ 

and I'll cram it so full of handsome, bulg- * 
ing new muscle that your friends will grow bug- Pe 
eyed I wake up that sleeping energy of 
yours and mal it like a high-powered 
motor Man, you'll and teok different! 
You'll begin to LIVE! 


ie) ee 


he. a | = 
Let Me Make YOU a NEW MAN 
—IN JUST 15 MINUTES A DAY! 4 aS 





ast 
: c ve t ‘ 
and 
i 
, + y **Dynamie 
mia ned u complete rr 
MANHOOD t t t i the THE WORI 
OST PERFECTLY I ELO IAN 4 me perso: 
t ‘ g of bones’ for a barre Dept. iF 
» better. so much on top of ook 
g. new. hush bod th I « led to devote of 
e to helping ether fellows change themselves into 
perfe . veloped men 


What Is “Dynamic Tension’’? How Does It Work? 
When you look > mirror and see a healthy. husky 
strapping fellow smiling back at you—then vou be astounded FOR 
t h hort a time it take Dyn - Tension t GE 
a anne pat O A ime i akes vnam ” o ET FREE BOOK 


Dunam Tension” is easy. NATURAL method 
t rivacy of your own room—JUST 


tice n the iv 
'TES EACH DAY—wh your scrawny shoulder mus m. 
t awe r € "ose spind irm™ms and eg f ‘ sea eae eee eS SS eS Se eee eee ee ee eS 

ae whole body starts to feel “s § CHARLES ATLAS, Dept. 1F 
115 East 23rd St., New York 10, N.Y. 
I want the proof that your system of 
Ten . helr rT F w Man 
»—give me a healthy. ht y and big 
muscular development Send me your free 
book, “‘Everlasting Health and Strength.”’ 


One Postage Stamp May Change Your Whole Life! 
as te 


e pictured up abo. I'm stead building broad- 
sidered. cynan I[EN—day 1 the country over 
2.000.000 fe v 4 ‘ nave already gambled a 
osta stamp t k for my They anted te 
f h jing up scrawr 
labby ones—ho Name 
T urning them into br f t £ 1umMman dvnamos 
pure MANPOWER 
ike just a few seconds } f and ma 
oupon at right. and vou w ! ‘ at once 
FREE book—'‘Everiasting Health : r 
that PROVES with actual snap-shots w t 
namic Tension” has done for others—what it can do for 
YOU! Address: CHARLES ATLAS, Dept. 1F. 115 East 23rd 
Street, New York 10,N,Y 


Address 
Zone No 
City fan State 
Check here if under 16 for Booklet A 
see eee e@ e@ eee ee ee ee eee ee ee eS 


peeeecaeeeeeeeeeeee 
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Would You Gamble 3¢ to win 


HAPPIN 


rHREE CENTS-—the price of a postage stamp— 
is not much of a gamble, and the stakes are high! 

If you are discontented, unhappy, not getting 
ahead if you are worried about rising living 
costs and what vou are going to do when the wat 
is ove! if you want to feel equal to other 
peopl mentally and financially .. . then you will 
want to know something about the easy to use 
principles of self-improvement taught by the 
Mayan Order. Many people who have used this 
secret system claim wonderful improvement in 
mind power. Some give credit to Mayan teachings 


for helping gain new love from wives or husbands. 


Many say that now, for the first time, they can face 
the future with confidence and without fear. 
Others tell of astonishing new health. 
The Mayan Order is a secret brotherhood which 
bases its teachings on the traditional wisdom of 
that mysterious race of astrologers and temple 
builders, the ancient Mayans of Mexico and Cen- 
tral America. They deal with the problem of mak- 
ing PRAYERS work; how to use your subconscious 
mind, and thousands of other practical, helpful 
suggestions 
If you are an average man or woman who is in 
a rut financially and mentally, the cost of a 
postage stamp may alter your whole life. All 
Rose Dawn, brilliant radio personality 
known to millions, wants others to ben- 
efit from Mayanry as she has done! 


youre gambling is 3c—so vou can't lose. 

The Mavan Order will be glad to send a 
copy ol their FREE book Mavan Mysteries, 
which explains Mayan teachings. It tells of the 
Surprising act mplishme nts of vour own mind JUST MAIL COU PON 
ind how to put cosmic power on YOUR side. 

There is no obligation in mailing the coupon. ...SEND NO MONEY 

You decide tor yourself what to do after you 
read the FREE book, Mavan Mysteries. Don’t 
just sit and wait and wish for a better life— 
DO SOMETHING. Mail the coupon NOW. 


THE MAYAN ORDER 


BOX 2710, DEPT. 766 
SAN ANTONIO, TEXAS 
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THE MAYAN ORDER, Box 2710 
Dept. 766, San Antonio, Texas 


I want you to show me what the Mayan Order 
has actually done for others Ple ise send rhe 
ur FREE book This places me under no 


n whatever 


Addr 


( ity . State 


See eeee eee eae ee eee ee 
jmaaeeeeeueseeeuees 
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NOW is THE TIME TO PATENT 
AND SELL YOUR INVENTION 


more than ever fore he igh ime to patent and sell 

invention 4 au lanufacturer everywhere, in 

ving to keep ahead of competition, are looking for new inven- 

and buying up the patent rights thereon so that they will 

better and more attractive items to make and sell. Hence, 

» wise thing for you to do is also to act at once. Protect your 
nd ul by applying for a patent now. 


_— “PATENT GUIDE”’ EXPLAINS WHAT TO DO 


48-page “Patent Guide for the Inventor” contains complete 
? it wedure and selling inventions. It tells 
are necessary te apply for a Patent; how 
sateguard your rights; and countless 
ill want to know. In addition, it I sq 
f basic mechanical movements. The Over 150 
ur venent to give you protection 
r hich are Patentable But these V/ A ° / 
neisely set forth in the form of . 
lure is so complex that the U.S. 73 4 EC AHICa 
engage a competent Registered 


staff—carefully trained regis- Movements, 


MAIL THIS 
vescat tet” son wit ceccwe atu ree » (LOLI OL Be Oey 


Invent form ick nable you at once 
t I file your 


This step costs you nothing yet may | CLARENCE A, O'BRIEN & HARVEY B, JACOBSON 
» y Remember—in Pater t Matters, q Registered Patent Attorneys before the United States Patent Office 

I HON i = IMPO OR I AN I . ede - “oes oa. —— 62-F, Adams Building, Washington 4, D. C, 
O’Brien & Harvey bson, Registered Patent Please send me your 48-Page “Patent Guide for the 
rneys, 62-F, Adams Builiing. Washingt nm 4, D. C. I Inventor” and a specially “Record of 


j —~ ee form This Seth Gem not obligate 
CLARENCE A.OBRIEN 
& HARVEY B. JACOBSON 


RECISTEREDO PATENT ATTORNEYS : | 
hi eee ae ( Please write or print plainly.) aa» assemenD 
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WOOOWORKING 


PLASTICS [f for FviRvsooy rte) 


these books can 
help you 


GET A BETTER JOB 
AND MAKE MORE MONEY 


to 


national Text 

e of Amer 
zx publishers of 
book 


R 


LEARN for FUN and PROFIT 


ATELY! ORDER NOW! Prices guara 


study j 


classroom 


4 un 


End tts “HOW TO FIND AND SUCCEED 
in YOUR POST-WAR J08". 156 pages— 
e ize value-fu of hel; valuable 
ns for ar ye who seeks a job 


s better one 


stage 


“WOODWORKING for EV- 
ERYBODY™ by Shea & Wen 
ger. The first COMPLET! 
book on »odworking—e 


ent 


and 5 
ial prose 
; 


, had tl ~ 
$2.75. rst 


"HOUSEHOLD 
MECHANICS” | 
jede & Gardner 


lents and educa- 

i 2 best-sellers 

a ymfused with 

s ust be seen to be fully 

ORDER NOW—USE the 
»ON ORDER FORM 


Useho, 
~ ‘a Mechanic, 


Cit, 
an State 
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LETTERS 


About That Athodyd 


Sir: 

I noticed an article in a recent issue con- 
cerning the athodyd jet and its application 
to small planes. This article shows the jet 
placed in the tip of the propeller in conven- 
tional style. I have thought of a design 
which places these jets closer to the hub, 
in the form of an engine, in order to get 
more power for larger planes, etc. Placing 
them in this fashion allows these units to 
be added in decks of four or more, allowing 
the entire assembly to rotate inside of a jet 
cowl to drive the prop... 

PAUL W. ORCHARD, JR. 
New Orleans, La. 


Sir: 

With real respect to Inventor Fonberg 
and to your technical staff, a pair of items 
coule stand comment. 1) “A compressor- 
less jet, like the athodyd, is not self-start- 
ing.” Mr. Fonberg’s has a thermal com- 
pressor. Its loose, present design allows air 
intake to combustion over a wider range 
than usual— i. e., to start under little load. 
...2) The jet does NOT push... 

A. L. MURPHY 
Trona, California 


Sir: 

. . . So it’s the “push of the jet through 
the rear of the cone” that hurls the athodyd 
forward, is it? 

HUBERT V. CARYELL, JR. 
Toledo, O. 


Information on the athodyd may be ob- 
tained from Aircraft Jet and Rocket Corp., 
949 East 29th St., Brooklyn 10, N. Y. 

PSM blushes with its writer. 


New Slant on Nova 


Sir: 

An astronomer recently reported an ex- 
ploding star and speculated on the reason 
... I have that all figured out. Years ago 
that dark star was a planet sailing serenely 
along in a far-distant solar system. One of 
the inhabitants conceived the brilliant idea 
of constructing an atomic bomb... During 
his experiment he ... blew his planet into 
kingdom come. 

LEE MADDOX 
Oaktown, Ind. 


He was far ahead of us, if you are right. 
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TO PROTECT THEIR 
INVENTIONS 


MODERN BUSINESS W ANTS INVENTIONS 
Practical and novel inventions are in big demand today. 
The opportunity for quick money is enticing. Sales sources 
are many if your invention has merit. But, be sure—before 
you place your device in strange hands—that it is fully 
protected. A United States Patent gives you this protec- 
tion, The first step toward inventive success always ts— 
and always has been-—the application for a U.S. Patent. 
There is no other way to protect your invention in 
accordance with the laws of this country. 


MAKE THIS RECORD NOW f: you have an in- 
vention, and wish to secure it for the future, act at once. Have it 
dated now and recorded in our office We will send you this FREE 
Invention Record Form for the purpose. Fill out the Invention 

ecord Form fully describing the nature of your invention. Make 
a sketch of its main features. Mail it to us and we will record the 
date it was received in our office. The earlier the date the better 
your chance of combating rival inventors who may lay claim to 
your idea ‘ater. Don't delay a single minute in taking this im 
portant step. Your whole future may depend upon it. Mail the 
coupon for our FREE Invention Record Blank and New FREE 
Book Today! 


HOW WE SERVE YOU AS REGISTERED 
PATENT ATTORNEYS The U. S. Patent Office 
strongly recommends—unless the inventor is familiar with such 
1 my € service fa Register Patent Attorne 
in the preparation of his Patent Application fe are Registered 
Patent Attorneys fully qualified to represent you at the Patent Office 
We have had long experience in studying hundreds of types of 
inventions. This gives us the ability to judge ; t ntion and to 
describe it accurately and convincingly in technical language It 
gives us the perception to center arguments upon those details of 

r invention which, it rj t t, will be looked upon most 
favorably by the Patent Office Examiner. 


matters—that he employ th te 


\ 


Mail the coupon today for our new FREE Book, “How 
to Protect, Finance and Sell Your Invention,” and our 
FREE Invention Record Form—maybe this step will 
pave the way to future security tor you and your 


family Act Today! 


We paint no glowing road to fortune—but if you have 
an invention... if .# serves a definite new need... 
‘f the public accepts tt—we can tell you it may provide 
the security and benefits you are secking. 
McMOKROW, BERMAN 
& DAVIDSON 
Patent Attorneys 


142-R Atlantic Building 
Washington 4, D. C. 











invention Record 


Know How Successful 
Inventors Protect and 
Sell Their Inventions 


Our new FREE Book is the latest volume on In- 

ventions and Patents off the press. It's a book 

every inventor should have. Mail the coupon today 

for our book ‘“‘How to Protect, Finance and Sell 

Your Invention’’ and learn these important facts— 

How to know if there is a prior U. S. patent aes 
on your invention. 

How to save steps in getting patent action. 

How we prepare your application for presen- 
tation to the Patent Office. 

How you may patent an improvement on Bed 


something in use now. 


How to obtain funds to patent and pro- 
mote your invention. 
How to find a buyer or backer for - 
your invention. 4 
How to protect yourself in .% 7 
4 
“4 


making royalty agree- 
ments 


A 
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toa, *MUED RADIO 


Brincs YOU LATEST. finest values in Radio! 
New receivers, phono-radios, Ham gear, parts, 
tubes, kits, code apparatus, todls, books, test 
instruments, public address—all types of equip- 
ment. Over 10,000 items. Leading makes. Guar- 
anteed quality. Fastest service from the world’s 
largest and most complete stocks under one 
roof. Send for your free copy of Allied’s new 
1946 Buying Guide now. Save time and money. 


HELPFUL RADIO BOOKS 
Radio Formulas & Data No .. a i = 
es pokey 7 753 10c 


Circuit Ha 
teee Builders’ Handbook Wo eo = 
Simplified Radio Servicing > = see 
Radio Data Handbook No. 3 — 
ALL SIX BOOKS No en 
sstance and ies 
poe tons Calculator No 437-960... 2Se 
eand 
wt nding calealater No. 37-955. ...25e 


ALLIED RADIO CORP 
833 W. Jackson Bivd., Dept. 7-FF-6 
Chicago 7, Illinois 


1 FREE 1946 CATALOG 


Books Calculator Ne 
N 


enclosed 
Caleula 


A bursting nova releases 100 quintillion 
times as much energy as America’s atomic 
bomb 


Tribute from a Scientist 


Sir 
I should like to commend your maga- 

zine on the text of a recent Voice of 
Science page. If on this page you can trans- 
late the “language of the laboratory” into 
the “language of the people, you will be 
performing a signal service Popular 
Science Monthly can reach many readers 
more effectively than all the scientists in 
America can reach individually. I am sure 
that other scientists, as well as I, appreciate 
your co-operation 

BERNARD WEISSBOURD 

Metallurgical Laboratory 
Chicago, Il 


To that, PSM is dedicated 


Pictures That Tell Stories 


Sir 

I'm a picture reader--I can understand 
any mechanism and working instructions by 
drawings or picture illustrations and Popular 
Science has always been noted for its illus- 
trations 

W. B. REPERT 

Dunkirk, N. Y. 


The Art Department gets up from its 
drawing boards to take a bow. Reader 
Repert might like to know that government 
bureaus, big companies, and teachers also 
appreciate working drawings that work 
and use many PSM pictures. 


A Venerable Idea 


Sir: 

In a recent issue of PSM, a New Yorker 
said that he would “like to see them make” 
an overpass truck. 

It might be of interest to you and him to 
know that just such an idea, applied to 
trains passing each other on the same track, 
was patented by H. L. Simmons away back 
in 1895. The patent number is 536,360 

RAYMOND I. TOMPKINS 
Richmond, Va. 


Index for PSM 


Sir 

I'm wondering whether some kind of index 
booklet couldn't be published annually, giv- 
ing the contents of the twelve previous 
issues. This would be a great help to those 
of us who use PSM for reference 

BoB BAUER 

Kalamazoo, Mich 


The Home Wo kshop De partment pul - 
lishes just such an annual index of its con- 
tents, and the issue for 1945 is now available. 
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AUD ELS CARPENTERS & BUILDERS 
GU DES— MD WE kcccccoccesessesee 


trated trad le assistant on modern construction for 
bui iiders, mechanics and all woodworkers. 4 
flexible covers. Pocket size. 


. $4 


truction & servic- 
to type Diesel en- 


Indexed. A 


eoce 
A A... be 
carpenters, yr 
vols., 1600 De es, 3700 illustrations, 
Each volun 1@ sold separately $1.50 a vol 


AUDELS AUTOMOBILE GUIDE 


A practical quic ready referen book for to mechanics, 
men, ope rat ws & owners. E pial ns the o*, eond 
ing of modern motor cars, tr cks buses & au 
gines. 1540 pages, fully illu rated 55 chapters 
Standard book for mechanics. New fluid drive coverec 


Noone DIESEL ENGINE MANUAL.$2 


, concise treatise with questions and answers on the 
eration ar d maintenance of modern diesel engines in- 
cluding ‘Genes al Motors 2 cycle Diesel 84 pages, fully illus., 
— ng. pocket size All details plair ily brought out, this 
is of extreme value to engineers, operators & students. 


AUDELS WIRING DIAGRAMS 
trated. Gives practical facts on wiring of elec- 
ie +, fr 8. s It shows clearly how to wire apparatus for prac 
tically all fields of electricity Each diagram is complete & self- 
explanatory. Highly Endorsed Pocket Companion. 


Aup SS PLUMBERS & STEAMFITTERS 
GUIDES—4 Vols. $6 


A Practical Trade Assistant & Ready Referenc e. , ae si 
te. & by clear illustrations, diagrams, graphs 
tures principles of modern plum « lu ling 
Pipe Fitting and Air Conditioning 70 P 
Diagrams. Pocket size. Bach Vol. Sold Separately $1. 50 a V ib 


AUDELS SHEETMETAL WORKERS 
HANDY BOOK 


Practical inside information. F wndeme ntals of Sheet ne tal Work 
88 pages ang ~~ BLT Clearly written. Essential & 
img rtant facts, figures, p< nters in everyday language. Ref. Index 
Derek ATT by ERN for Sheet Metal Worke rs, 
Mechanics. / - ctical Encyclopedia in 10 Sectic 
125 0 Layout 21600 I lu rat 18 
answe ‘ J 
5 all phases of st oak Gaal al work tneleding Patt rn 
Pattern Development & Shop Procedure. 


AUDELS ANSWERS ON 
_ BLUE PRINT READING... 


Mechanic Builders. Covers all types of blue print’ reading 
hadiog ¢ ship & airplane. 376 pages, fully illustrated. 


AUDELS NEW MACHINIST & 


-TOOLMAKERS HANDY BOOK... £4 


oks in 1. New from cover to c« Tells how to set up & 
lathes, screw ar 1 milling machines shapers frill presses 
ne tools ¢ ully illustrate 5x 6% 

te ne Shop Practice. 2— 
‘ Drs aw -—Calculatio ms & Mathe- 
D Physics ——Hiow to Use the 
ead and ‘un Jerstand. A shop 
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AUDELS RADIOMANS evn 


AUDELS. ELECTRONIC DEVICES.. 


sibes WELDERS, GUIDE. 


5 of electri i acet iene weld! 


AUDEL, Publishers, 79 W. 23 St. N. v.10 § 
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AN AUDEL GUIDE IS A GOOD FRIEND! 

Use the brains and experience of others in these Guides of the 
Trades. Save time and money with right methods, short cuts, 
labor saving ideas. CHECK NOW! You can look over any Audel 
Guide in your home. Start the Easy Payments if satisfied. 


wees CUT HERE oe oe = = 


IMAIL ORDER 


HEO. AUDEL & CO.,49 W. 23 St., New York 10,N.Y. 


Please mail me for 7 days’ free examination the books 


§f marked (X) below. I agree to mail $1 in 7 days on each 
book or set ordered, and to further mail $1.a month on each 


book or set ordered until I have paid purchase price. 
If I am not satisfied with Guides I will return them. 


DAudels REFRIGERATION & Air yo Guide . $4. 


Audels POWER PLANT ENGINEERS GUID 


Audels PUMPS, wo & AIR COMPRESSORS 


\Audels WELDERS 

Audels BLUE PRINT READING 
Audels SHEET ae WORKERS Handy Book 
Audels SHEET METAL = LAYOUTS 
Audels AIRCRAFT WORKER ° 
Audels MATHEMATICS and CALCULATIONS . 


Audels MACHINISTS & TOOLMAKERS —— Book . 


Audels MECHANICAL Dictionary . . . 
Audels AUTOMOBILE GUIDE ... 
Audels DIESEL ENGINE MANUAL ° 
Audels MARINE ENGINEERS Handy Book 
Audels SHIPFITTERS Ha ety Sook 
Gueths MECHANICAL DRAWING COURSE 
Rogers DRAWING and DESIGN ° 
Audels MILLWRIGHTS and Mechanics Guide . _ 
Audeils CARPENTERS and Builders Guides (4 vols.) 
Audels PLUMBERS and Steamfitters Guides (4 vols. 
Audels MASONS and Builders Guides (4 vols. ). . 
Master PAINTER and DECOR 


ATOR : 
Audels GARDENERS & GROWERS GUIDES (4 vols.) . 


Audels ENGINEERS and Mechanics unese 
Nos. 1, 2, 3, 4, > 7 and 8 complete 
mswers o ractical ENGINEERING ° 
Hawkins Aids to ENGINEERS EXAMINATION . 
Audels ELECTRICIANS EXAMINATIONS... 
Audels es DIAGRAMS 
SAudels Handy Book of PRACTICAL ELECTRICITY 
Audets ELECTRICAL POWER CALCULATIONS. 
Hawkins ELECTRICAL Guides at $1. each . 
Audels ELECTRONIC DEVIC 
Audelts ELECTRIC is 
Audels RADIOMANS GUIDE 


= 


4. 
4. 
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. 


_Audels NEW ELECTRIC LIBRARY at $1.50 a Volume 


Vols. 1, 11, 10, IV, V, VE, Vil, VENI, EX, X, XI, 


$1 é Address 


eo 
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Keep Rolling 
along with 
Oo aw 


Pyroil is low maintenance insurance on your auto- 

mobil | reduces wear by providing a constant 

lm of lubricat 

ar I rr It re 

dluudu lan um 
Keep rolling a 

ft add Pyroil next 


PYROIL FOR AIRCRAFT 
Use A itt I 
Au it I \ for gasoline 
Manufactured and Guaranteed by Pyroil 
Company, W. V. Kidder, Founder, 141 
Main Street, LaCrosse, Wisconsin. 


cylinder walls. It prevents rust 
es fricti 


] 


n wear. It frees away 
reduces carbon formation. 
isk your station attendant 


time you stop for gas or oil. 


ENGINES 


PYROIL COMPANY 
141 Main Street, Lo Crosse, Wisconsin 
Iw t rt st and run properly 


Please t ‘ e about Pyroil and 


s for 


talking dog 


pit lized veterans by 


Jerry, the is enter- 


tan g hos 
of the PYROIL COM- 


courtess 


PANY 


Picture of Jerry, sent on 


POPULAR 


20 SCIENCE 


Price, 10 cents. Address orders to Book 
Department, Popular Science Monthly, 353 
Fourth Avenue, New York 10, N. | # 
Feature articles in Popular Science and 
other magazines are indexed by subject in 
the “Reader's Guide to Periodical Litera- 
ture,’ on file in most public libraries. 


Moon’s Whisper 


Sir 
Your article on radar to the moon was 
very interesting, but I think there was 
an error in the wattage of the strength 
of the echo. It read “three watts.” Most 
receivers are sensitive to one millionth of a 
volt. At this rate, without special radio 
frequency amplifiers, the amperage of the 
signal would be three. That doesn't make it 
a feeble signal by any means. I have heard 
.. that the signal was close to 9/10 quad- 
rillionths of a watt. 
PETE MOE 
Roseburg, Ore. 


that came back from the 
moon was three watts, but only a small 
amount of that power was caught by the 
receive? The actual strength of the echo 
was 9/10 quadrillionths of a watt. 


Total powe: 


Deferments 


Sir 

I found the article, “LOST: A Generation 
of Scientists,’ very timely and appropriate. 
With reference to the essential NACA pro- 
fessional personnel under 26 enrolled in the 
Air Corps Enlisted Reserve on inactive 
service, I mention that the War Department 
will continue them in a reserve category 
through May 1946, pending action of the 
Congress on the Selective Service and Train- 
ing Act. These men still constitute 39 per- 
cent of the entire professional staffs at the 
Langley and Cleveland Laboratories of the 
NACA. 

Legislation to defer young scientists and 
essential technicians so long as they are 
engaged in scientific research is necessary 
to the national interests because of the 
greatly increased significance of science and 
technology in warfare. 

J. F. Victory 
&xecutive Secretary, National 
Advisory Committee for Aeronautics 


PSM is pleased that the nearly 40 percent 
of NACA’s staff threatened with a call to 
active duty at the time “LOST: A Genera- 
tion of Scientists” was written have been 
reprieved, hopes that Congressional action 
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formation. For a limited time this amaz- 
ing new book absolutely “FREE”... 
just for examining the sensational new 
1946 “Electrical and Radio Trouble 
Shooting Manual’’ for 7 days a 
Coyne’s expense. Act now—this off. 


may be withdrawn at any time. 


ELECTRICAL SCHOOL 


500 SOUTH PAULINA ST. 
DEPT. AG-RS [elle elem oe 


COYN 





4 
m.| MAIL TODAY FOR 7 DAY FREE TRIAL 


RADI 


The trouble shooter is the plant’s essential man! 
This practical new 612 page Coyne Electrical and 
Radio Trouble Shooting Manual shows you how 
to shoot trouble on motors, appliances, radio and 
electrical circuits, electrical refrigeration and air 
conditioning equipment. Covers automotive and 
diesel equipment, too! Giant 8% x 11” handsomely 
bound volume. Includes 600 up to date shop prints 
with facts on ‘‘how to use them’’—plus many 
other features. Not a text book. Every subject 
indexed and covered in practical, down-to-earth 
language. You don’t have to read the whole book 
for the information you need. Turn to the index— 
look up the subject you want—and immediately 
you'll find the-facts you need to ‘‘trouble shoot.”’ 


Examine! Read 1. DAY FREE TRIAL 


THIS BOOK on 
Send no money. Coyne will send you big new 
‘Electrical and Radio Trouble Shooting Manual”’ 
on 7 days’ Free Trial to read, examine and use. 
If you don’t want the ‘ ‘Trouble Shooting Man- 
ual’’ after 7dayssendit back andyou will owe 
nothing. The risk is all ours. But remember, 
this offeris limited—somail your FREE exam- 
ination coupon today. Immediate action will 
also bring you a F EE copy of ‘‘Starting 
and Operating a Profitable Radio or 
Electrical Shop’’ as described at the left. 


5 8. C. Lewis, Pres. COYNE ELECTRICAL SCHOOL, Dept. A6-R3., 

§ S00 South Paulina Street, Chicago 12, Hlinois. 

@ QO. K.—Send me the new Coyne “Electrical and Radio Trouble 
Shooting Manual,”’ postpaid. Within 10 days after the book comes 
I'll either return the ‘‘ Trouble Shooting Manual”’ and OWE YOU 

8 NOTHING or send $3.00 and $3.00 a month until $9.96 is paid 

rf My | (FOR LIMITED TIME) New book * « Starting and Operating a Profit 

. or Electrical <i, wil - be sent you with Ce oyny liments 

s 

® 


ane ining the rouble Shooting Manual’’ on 7 dage FR rE trial 


Name 
Address — 








Town. Zone. .State._.__-. 








SAVE 10% } Ip Send cash pr ame 7 day 
Sree trial and thoney Back Satisfaction Guarantee. 
Se ee See eee eee ee een eae aetaeacn aaa ae 
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How To Earn 


Money as a Writer 
Free Book Points The Way To 
Learning At Home In Spare Time 


. reating great 


ar 


Endorsed By Writers 
and Graduates 


Learn At Home 


6362 Hollywood Boulevard 
Hollywood 28, California, Desk UB4 
Ba 

er 

M: 

Wr 

M 


Ad 


ie 


Imte 
trie t : 
vax : ‘ te for .* ‘ 

ELECTRICAL SCHOOL 
BLISS 7610 Takoma Ave., Wash. 12, D.C. 





Be An ARTIST! 


Trained Artists are c apable of Earn- 
ng $40. $6 $75 a Week 
COMMERCIAL ART Desionine. 


CARTOONING 
‘ 





WASHINGTON SCHOOL OF le 
Studie (\6C, 1115 15th St.. N 
Washington D.« 


AGE 
State 


Zone 


eee ee ee 


30 


POPULAR 


5 





TRAIN FOR KEY JOB OR BUSINESS OF YOUR OWN 


REFRIGERATION 


AIR CONDITIONING 


Millions of Older Units Need Expert Service. Big After-the-War Expansion wilt 
Create Even More Opportunities. nagar for Veterans * % hy hema 


ur owr 
{ ser 


A key jot essful business of ye 
A serious shortage o 


mw 


war hit ind 
Big post-war bo« 
ance. W 
r big Chicago s 
jon advanced s« , i 
We've tra ne san 
Get ‘he full facts without watior 


INDUSTRIAL TRAINING INSTITUTE 
2150 Lawrence Avenue, Dept. P2-S, Chicago 25, ti. 


4 FOR FREE CATALOG 


1€ civi I service § 
PREPARE NOW d of an at 
Many Good Jobs a! —— book Send ~z ir — of ‘o r 
Availabletin t nearly 
Government : 
Civil Service 


e elf for tt 


NOBLE AND NOBLE. "PUBLISHERS, Inc. 
72 Sth Ave., Dept. CS-3 New York 11, 4. Y 





“How to Make Money 
With Simple Cartoons” 


A book everyone who likes to draw should hove. It is free; 
no obligations. Simply address 
CARTOONISTS’ 


1446-D 


EXCHANGE 


Dept Pleasont H Ohio 


FENCIN 


te HOOK LET with 
HARM! Ss ' 
Rn Rutt 











World’s Finest Sport 
og ha —Harmiess 


r Masks 
Ma kor M. O. tod A 


LEE PRODUCTS CO., 1613 L- First Ave., 


New York 28, N.Y. 


AT HOME for PERSONAI 


ve $ year 


STUDY 
LARGER 
ver 108 O06 adents enrolled 
awarded Als touts Sevatened Easy payments “Send 
for FREE BOOK aw and Executive Guidance 


AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 66-S 646 N. Michigan Ave., Chicago 11, ttl, 


Learn PHOTOGRAPH at Home 


ties Prepare n epare time Practical 


Sp sy ag f 
Send, for free 


bas stab! 
ok 


No 
Americas Schoo! vw Photography, 10s $ Wichigan ave. Dept. ry Chicage 5, Ul. 


WINDOW SIGN LETTERS 


Por Store Fronts and Office Windows. Anyone can put 
them on. Samples furnished. Genuine gold and silver. 


METALLIC LETTER CO., 441 WN. Clark, Chicago 10 


New Designs in 


Modernize Your Gun! Age Your Score! 
Most dur able gr 
breakab! , l t d Vesso Hi 
seers in a wide choice 
walnut, onyx, etc. 
CATALOG, ilers “w Saal 


SPORTS, INC., (Mfrs.) 5501 Broadway, Dept. S-6, Chicago 40, IIL. 


Standa 
of beautif 
Low pric es, FREE 





GET 
(WTO 


TELEVISION 
ELECTRONICS 


Wow! 


This amazing new shop 
. . , *, You build this com- 
instruction system gives : % . plete. modern super- 


heterodyne receltver with 


you actual experience with a * the equipment that comes 
a = See with your National Train- 
Home Radio Laboratory—part of the ~ 


SHOP METHOD HOME TRAINING 


from one of the world’s best established 
Ao) eel ES 22358 Oldest and Largest Technical Trade School 
HOME 'W.\: te) Fale) ad Send the coupon beiow. immediately tions Good jobs are wide open, \V AITING 
Te els a Ce UOTLO MM oractica, speed-up traimne can ht you" a pe RE 


the GREAT BUS Apr radio stations, in hun- 

NE\ I in homes, theatres 

ound training in this 

is ) utely necessary 

yal Schools brings such 

)u mo matter where you 

live or what you may be doing—not only 

* ment ‘ y in wartime training—endorsed the fundamental theory but the actual 

ie ; experience that comes with knowing 

yee ¥ the anseees a a ae eee oe shop practice and working with real 

ele spare ad . ven minute equipment—cdemonstr iting eac h step with 

: “ ° first-hand knowledge This is true 

“learning by doing” i t from the 
r s and a fd 


shop tional 


a 


Your Na- 
tiona! Train- 
; ing Kits in- rh i I horoug proved, quick 
rt clude equip- in isy pee I neth used sO ex- 
bo 
la 
experiments in your hom t ive the 
i in your own TAGE OF EA EXPERIE? 
me , . k vou 1 grea 4 \ 
— be ba ou u s 0 here new je ments in 
, . methods uipment ications are 
genuine parts for this audio oscillator Trained Radio Men Wanted methods. equ en ns are 


constant roing forwa 
which you get to understand by building thn 4 : knows modern Oniv © can offer you such prac- 
it yourself - ~~ - - ‘tohekne * ‘ ’ 


. only National has 
ou learn Sample this 
THE COUPON 


Ps - t 
, a. j $ n Tele. n 25 , ~ "s- i training your - f A Le 
| Th # “3 yn portaticn, Communi FOR A FREE LESSON 
Vg POSTWAR 
nd , , SUCCESS and Check the Job You Now Have With ed se: 





a 
SECURITY FOR YOU These Opportunities in RADIO 
Radio isa Big 1. Financial Security ' 
° ° i Business Wetewte from #14 nef BIG BOOKS 
your National shop parts. > aot on =e 2. Limitiess Future 
Your training outfits from National! are io camantlen 1.8 
= made up of the most mod- “ > S Getevieten eremiess 
4 ern radionic equipme “ ‘ Lae al 


a mi y) 
st 


4. Electronics opens 


5S. Your Own Business 


Get the details. Use this Coupon! 








: You 
. y equipment by ' a 
’ modern meth- a 
‘ palitie F 
ods. Get the details by mailing the pe ee gyn tet the NATIONAL sc 
LOS ANGELES 7, CA ‘ 


coupon u today 


HOOL 


RNIA EST 1905 


RTUNITY PON FOR QUICK ACTIO 
NATIONAL TRAINING Pooccoseesea GN wt @ eae 
WINS BIG JOB 


~ 4000 South Figueroa Street or paste of penny 
. graduates, Joseph Grumich. Lake Hiawat 
_ i writes M atest offer 


NI 


sa ourse I understand no salesman 


Los Angeles 37, California a aaee 
Mail me FREE the mentioned in your ad including a 
y t « r ol! 
10 as Radio Photo F n me 
\ ining well where I am 
d , 
ADDRESS 
ZONE STATE 
Check here if veteran of World War lt 


Fe ee ee ee ee ee ee ee ee ee ee ee ee ee ee 


JUNE 
ioa6 SI 


1 

4 

' 

' 

' 

Hs ‘ ' 
NAME ove ° ° . . AGE . 1 
' 

' 

' 

' 

J! 





SO IT NEEDS FIXING 


By S. T. CHRISTENSEN 


the “Fiz-it Man” 


ELL, I guess I'm the fellow to see, for 
I've repaired thousands of refrigerators 


il both), vacuum cleaners, 
i irons, fans, lamps, 
Mangles, n : fact, many of my cus- 
tomers call n cal appliance doc- 
tor | ‘ ; nig 1dd has paid 
me ; i - iti ncon r quite a few 

‘ \ ‘ got started. Al- 


(home and « 
fadios, w 


ommerc!i 


experimenting 

ctrical appliances 

That, regardless 

for, or who the 
principles were 

fixing mv own appliances 
then for strangers at a 


ave beer 


but a small step. 


What to Charge? 
et the wher decide the 
what I 


figures 


arge 
earned 
what 


imazed at 
vher 
in buying most elec 
readily see that 
r repairs is well worth 
aking more in my 
: ne¢ in from my regular 
job. The result vent into business for 
myself. When war came, busine 
new appliances were 
For a rep 
jobs) were 4 icu to get 


is Mm 


ss boomed, for 

available 
(needed on 

But 


while some 


that 


P AR 


32 science 


Situation quickly adjusted itself and many re- 
pair parts were given the high priority rating 
of AA2. After all, we had to provide for the 
health and well-being of our civilian population. 


The Offers 


Friends ask me about my future. And, I 
think I've got a grand one. Age is no handi- 
cap in repairing. I have in my files enthusiastic 
letters from repairmen ranging in age from 
18 to 79 years. Now the war is over we are 
certain to see hundreds of new products on the 
market products that the person 
never dreamt of. These new products and our 
old appliances are all going to need at some 
time or other “fixing Well, I'll still be the 
fellow to do it. The field open for appliance 
repairmen is unlimited. I don't worry at all 

out too much competition. 


If You Are 


To the contrary, I've 
chuck full of 
stand photos and drawings and 
non-technical 
I know the 


hundreds of men 


Future 


average 


Ambitious 

prepared a complete 
simple, easy to under- 
written in the 
this article. 
good, because I have 


course 
same language as 
course 18S 
all over the country writing 
helped 
pockets with cash. If you too want 
to prepare now for your future, I suggest you 
read the next page and send me the handy 
coupon.” ADV. 


to me telling me how the course has 


swell their 
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INDEPENDENCE 

Jae ELECTRICAL 
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youR own/ 


PREPARE NOW FOR THE FUTURE 


If now employed, start your home appliance repair business NOW in your 
spare time and be set with a business of your own no matter what happens. 
You don't need elaborate fixtures or expensive equipment to be a successful 
repairman. Operate from your garage, basement, vacant store, etc. Work 
as many hours as you wish—the home appliance repairman is his own boss. 
It is a profitable occupation for on many types of repairs it is not unusual for 
a repairman to charge on the basis of $5.00 to $6.00 per hour. Don't gamble 
with your future—learn a trade that will always support you. Remember, 
as long as electrical appliances are used, there will be a need for electrical 
appliance repairmen. 

If you are at all mechanically inclined—can hold and use tools—then you 
have all of the qualifications required for becoming a big money earning 
home appliance repairman. It does not matter if you have not had a great 
deal of schooling or had previous experience along these lines—WE WILL 
TEACH YOU. Age should be no barrier—nor should any minor physical 


handicap. 
New Course Tells All 


Profusely illustrated, our new course shows you in simple, easy to under- 
stand language and drawings how to make each repair on refrigerators, 
vacuum cleaners, washing machines, motors, etc. Explains and gives you 
a working knowledge of electricity, welding, nickel plating, etc. Shows you 
how to build the power tools you need and how to solicit and keep business 
coming to you. Not a theory course but an honest to goodness course writ- 
ten by and used by repairmen the country over. Price of course is so low 
that the savings on your own household appliance repairs will quickly pay 
for it. Act now! Mail the handy coupon below today 


———-—Read What Our Students Say About Course-———-— 


I really believe your course The Course in Appliance I am a mechanic for the 
the best investment & me- Servicing arrived e few Western Union Telegraph 
chanically minded man can days ago. Want to take Co. Three days after re- 
make.—Claude E. Allen. In- out a few minutes of my ceiving the lessons in re- 
dianapolis. Ind valuable time to let you frigeration I earned the 
I have received your Course know that this is just eXact cost of the course 
in Appliance Repairing and I what I have been looking Henry S. Lee. Washing- 
must say I am well pleased for ever since I opened up ton. D.C 

with same I am only sorry my Fix-It shop. I must I work day times at the 
I did not have said Course admit that you told the shipyard and after 4:00 
some years ago. I have learned truth when you said that P.M. [I operate from my 
so much more through this it contains quite a bit cellar and garage I av- 
course I would not part with more information than I erage $10.00 to $15.00 clear 
it.—Charles Schwarz. Hamil- bargained for - P. J every day. Walter Hanhy 
ton, Ohio Bretl. Sebring. Ohio Brockton. Mass 


GET STARTED TODAY =— MAIL THIS COUPON 


CHRISTY SUPPLY CO. 

2835 N. Central Ave., Dept. D-4101 

Chicago 34, Illinois 

t America’s 


APPLIANCE 


Please send me free illustrated literature abc 
Fastest Growing Industry—-ELECTRICAL 


REPAIRING 


Name..... 





AGGTOBB..........-000000 


City 
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INFORMATION 


QUALITATIVE and QUANTITATIVE content ANALY- 
- FORMULAS and PROC- 
ESSES furnished for as little as one dollar - - - WHERE- 
Complete PHYSI- 


SIS of samples and products 


TO-BUY-IT, one dollar per article - 
CAL and CHEMICAL LABORATORY TESTING PACIL- 
ITIES available PROBLEMS worked out and QUES- 
TIONS answered by experienced technicians and engineers ip 
fields of AERONAUTICAL, CHEMICAL, CIVIL, ELEC 
TRICAL, MARINE, and MECHANICAL ENGINEERING 
~ AGRICULTURE, CARPENTRY, GEOGRAPHY, HIS- 
TORY, LANGUAGES, TRANSLATIONS, MUSIC, PHO- 
TOGRAPHY, SPORTS, and WELDING - INFORMA- 
TION RESEARCH carried out for AUTHORS, INVENT. 
ORS, PUBLISHERS. STUDENTS, TEACHERS, and 
WRITERS « - - Our large staff of experts, advisors, and 
engineers are at your service to give you immediate low cost 
CHARGE and without any oblige 
bon . Write, giving COMPLETE DETAILS w --.« 


ESTIMATES FREE OF 


Information Research Institute 
Three Concord Road 


Train Now 1 
NICS 
AUTO MECHA B. 








and 


& FENDER 


MOST COMPLETE TRAINING 
PROGRAM OF ITS KIND 


BODY 


ENGINE OVERHAUL 
REPAIR SERVICE 
ic ie)') 15 Se) lelenal, ic) 
ied thalel. | 
CARBURETION 
TRANSMISSION 
ETC ETC 
Chicago MOTIVE TRADES Institute 
DIV. COMMERCIAL TRADES INSTITUTE 
Pim mee) 133,107 (ae) alot Velo ll mn tT 
Get Started in Radio 
TEN “HOW- TO-DO-I T’ BOOKS 
Get a solid foundation by means of these 


timely text 
els llustrated 





and exp. 
tical a 

Low tut 
Bulletin 
No. 81 





x if not satisfied 


—10 BOOKS FOR $1.00 


3—Alternating Current for 
SENT Beginners 
To vou About Aeriais 
- POSTPAID 5 —Beginners’ Radio Dictionary 
—— 6— Mow To Mave Fun With Radio 
. i—How To Make Four Doerte 7 —How To Read Radio Diagrams 
8—Radio for Beginners 
Most » Electricat Expert 
ube Receive ad Television 
veck or money 


RAYE BURNS will teach you HOW to CR 

CARTOONS at home that you may SEI 

26 tessons and over 600 ilfustrations. A 
Send same and edareee for free detat 


RAYE BURNS SCHOOL, Dept. S, Box 3583, CLEVELAND, OHIO 


| REFRIGERATION 


IF IT’S RESULTS YOU WANT—GET ACTION 
QUICKLY WITH THESE PRACTICAL IDEAS 
Never before has amore helpful book been print- 
ed for those planning 4 business of their own. 
Gathered in this targe itustrated volume are the 
formutess. recipes. facts and secrets that have 
contributed so large ty to America’s great — 
trial progress Pitalize on this information 
my conceivable product ~~ 1-4 
special equipment 
© of chemistry. Start at 
ith ore ofts —hwild for a opines able independence 


k are aut? 
BIG PAGES 
MLUSTRATEOD 


Ointments 
INCLUDE °. Cgetes 
Pitchman’'s 

Guide 


FORTUNES MADE FROM A SINGLE IDEA! 


$3.50 postpaid, Canada or Foreign. $3.85 U s _ Funds (C.0.D. ship 
ments U.S.A. anty Immediate Shipment Delivery Guaranteed 


ADAMS BROWN COMPANY, Dept. 266 
Chestnut Hill 67, Massachusetts, U.S.A 
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air and adjust 
siamnen om Pp you . 


Supreme Pubtications, ° S. Kedzie Ave. Chicago 12, ML. 


MOVIE 
PROJECTION 
HEATRE MANAGEMENT 


I 4 T 


385 Washington St., 
Eimira. New York 


| THEATRE INSTITUTE 





What Every Mason Wants 


We have Important Masonic books for 
Blue Lodge, Chapter, Commandery, 
Scottish Rite, | Shrine. 
our RITUALS ARE USED Bee WORLD OVER 
books a ~ or be sons 
Odd Fellows. Knights of Pyth Knights of t ; et 
EZRA A. cooK, Publisher, P. ©. 796, RJE Pe moe 90, mM. 


harge for locating 
ty books OLD or 


SEARCHLIGHT BOOK CENTRE 
22 East 17th Street New York City 











WHICH OF THESE Cfgccesteditdy 
INTERESTS Zo MOST? 


@ Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 


and have greater security. 


American School, founded in 1897 as an educational institution not for profit, can 


help you to reach your goal 
just as it has helped others 
during the past forty-nine 
years. Check the coupon at 
right, add your name and ad- 
dress and mail it at once. The 
school will send you details on 
its training plan and outline 
of study prepared by special- 
ists. There is no charge, no 
obligation, so send the coupon 
immediately. 


Pia tie l, mle lele)s 


Dept. GA46, Drexel at 58th Street, Chicago 37 Bf 





AUDELS Carpenters 


and Builders Guides 
V7 4vols.$6 


Trede_ informetion 


nters ders, Jou. 
din Me 


le'p Hand Eas 
* Setter Work and Be 
To get thie assiet- 


SrTastsarscar lisse 


¢ yourself, simply fi 
sil the FREE COU- 
clow. 


sild stairs—How to ¢ c 
interior tr How to haag doors—How to lath— 
lay floors—How to psint 
SOSSS See eeeeeeeeeeeeetneneeeeeeeeeeesee 
THEO. AUDEL & CO., 49 W. 2ird St., New York City 


rr and B 4 9. on 7 day’ free trial, T1YOR 
bly woul $6 ws peed. Otherwise 1 will returo them 





Aviation Drafting 
Aviation 

Business Mgnment. 
Railway Training 


CHECK, CLIP AND MAIL COUPON NOW 


AMERICAN SCHOOL, Dept. GA46, Drexel at 58th, Chicago 37, II. 
Wtthout obligation, Please send FREE and postpaid, bulletin and details 
of the Subjects 


C) PLASTICS ENG’'R 

() Refrigeration 

] Architecture 
and Building 
Contracting 
Practical Plumbing 
Automotive Engr. 


checked 


Accounting andC.P.A. (|) Drafting and Design 
} Electrical Engr. for Men and Women 
Radio 
High School 
Air Conditioning 
Mechanical Eng. 
Shop Management 
Tool Making 
Better Foremanship 
Machine Shop 
Operations 


Electricity-Pract. 
C) Electronics, Industrial 
Bookkeeping 
Private Secretary 
Diesel Engineering 
) Surveying & Topo- 
graphical Drafting 
) Sheet Metal Pattern 
Drafting 





Ger THIS COMPREHENSIVE, PRACTICAL 
KNOWLEDGE of Plastics — materials, designing, 
molding, fabricating, laminating, testing, etc. 
Plastics Institute's course can be of great value to 
you in obtaining the kind of a position you want 
in this growing industry. Send for free booklet now! 

Approved for Veterans 


Malia — 


INDUSTRIES TECHNICAL INSTITUTE 


NEW YORK CHICAGO LOS ANGELES 
2 East 42nd St 221 N.LaSalle St 1601 S. Western Ave. 








PLASTICS INDUSTRIES TECHNICAL INSTITUTE 
Dept. PS6-6, 1601 S. Western Ave., Los Angeles 6, Calif. 





| NAME 


| ADDRESS 





| a ST. 


| C) Veterans: Check for special information. 





(] tf under 18: Check for speciol booklet. 


FREE BOOKLET 
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LIFE INSURANCE 


Postal Life offers $1724. in Protection for $2.00 
monthly (age 21). Other Ages in Proportion 


THIS PREMIUM HALF PERMANENT RATE 
Policy wail Paid- -up in 30 years 


YORK. S t I f New ¥Y 


Postal Life insurance Company 

511 Fifth Ave., Dept. 0.587, New York 17, N.Y. 
Mail rates and full details about your ‘*$2.00-per- 
month $0-Pay t Life Policy at my age. 

Nanx 

Occupation Date of Birth 

Address 
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Include P. O. District Number, if any 





MAKE MONEY CASTING HOME 
FREE FACTS SENT —— 


Make hundreds 


Casts quick easy 


i 
GOVERNMENT JOBS 


Start $1506 to 
Y Franklin Institute, Dept. R-82 
$2650 Year Rochester 4, N. Y 


Men—Women 


Men 18 to60. If you are mechanically inclined, 
start now to learn to become an auto body me- 
chanic and fender repair man. U. E. 1. spare 
time, home-study training combined with 
actual shop practice gives you sound, basic 
knowledge of practical methods so you may get 
the experience which may bring you big pay. 
Courseincludes acetylene welding,spray paint- 
ing, use of hand and power tools. 


THOROUGH, RELIABLE TRAINING 


Auto body and fender repairing is one of the 
best profit-makers in any garageor servicesta 
tion. Employment placement service inclu 

or we ilshow you how togoabouttoget star 

in yourown shop. Get the facts FREE tods 


SU PISAETR © UTILITIES ENGINEERING INSTITUTE 


1314 BELDEN AVENUE, DEPT. 366X, CHICAGO 14, ILLINOIS 





Be Your Own Boss — In Your Own Business 


Scart at home . . . small cap- LEARN 
ital needed . wepare for 


excitin plastics j ’ or Your 
Own Planics Business. We 
teach you Fabrication and 
Casting right in rz own 
home. All materials furnish 
Send ad with name and ew ob ECs 
address for information z : 
VETERANS: Eligible for resident $200 Ec uc lic 1 Avenue 
training under G. 1. bill, t 
Check here O Cleveland 3, Ohio 


S 








The 10 INCH SLIDE RULE 
SLI DE FREE WITH EACH BOOK 


RULE |= 
And How to Use It 


Send for your —, —_— 
Big book. 81.2 au 

Cloth Bound, Slide Rule oO.D 

in case in book cover. 1 i 


Clarkson Publishing Co. Dept. ‘Ps. 6, 1253 Wabash Ave.. Chicago 





WONDERFUL INVENTION—Corrects poor penmanship in 
few hours. Guaranteed Helps one get better job. Increases 
prestige Write Ozment. . St. Louis, Mo 


To make Crowns tates, Gridgework. : 
bay , Eee practic ay to learn poet 

home in « time. FULL rQU 1PMENT. ‘OF 
FdoLs AND MATERIALS ene Teng hy Rt Re RSF. 
L tuftion. Easy terms. W i, r FREF Book nbout 
this ey making pr ~~ - at ected 


McCARRIE ‘ScHoot “oF MECHANICAL SEnrSTRY 
207 N. Broad St. Dept. 65 hiladeiphia, Pa. 


Learn Profitable Profession 
in QO days at Home 
MEN AND WOMEN. . TO 50—Many Swedish 


Massage graduat« ake o 3 r even more per 


sa s 
~ REF THE College « v Swedish 
sage, Dot ‘Woe 100 E. OhioSt., Chicago ti, 1 


Qualify for Certified Grapho-Analyst Degree. New un 
crowded, fascinating field of service. Gratifying earnings 
reported by graduates in Employment, Credit, Social 
Serv * , 1 ad amd F ert 
have deve 

vate pr « fu rr spare 

i Prot md Vecation 
Send ¢ 0 word test less 
Analyst " FREE 


ADDRESS A.1.G. A. Inc. 





BIG MONEY NOW iN 


IQUID MARBL 


THREE wonderful new opportunities for your own big money- 
making business regardless of your age, sex, or pre 1 
experience! 


1. LIQUID MARBLE. Make 
Pour " quid state. G 
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FREE BOOK 
Te a comme SCHOOL 


Dept. 6-C, 70 €. 63rd Chicago 37, itt. 


.. to go to College? 
.. or to enter a Profession? 


(Such as Accounting, Architecture, Nursing, Dentistry, 
Teaching, Social Work, Osteopathy, Beauty Culture 
Optometry, Embalming, Chiropody, Law, Medicine, etc. ) 


.. or get an Office Position? 


To get anywhere, you practically MUST finish High Schoo! 

FIRST. You can complete our simplified High Scho Course 
SPAKE time at home, a8 FAST as your time 

Equivalent to resident sciw« work —-pre res ou for 

pre-professional examinations, business, industry 

texts furnished. Diploma. Credit for H.S. subjects 

completed. Single subjects if desired. Low tuition, easy 

American School, Chicago, est. 1897—endorsed by educa 

Finish your high school education NOW. Write TODAY! 


High School Course 
at Home Many Finish in 2 Years 


eseeseeeene 
American School, Dept. HA-46, Drexel Ave. at 58th St.. Chicago 37 


Geation nen Send me ce ifermetion © covering special train 
Ing ) ked t bili 
C) Diesel Engineering 
_) Drafting and Design 
for Men and Women 
C) Plastics 
_) Private Secretary 
Mechanical Engineering 
_) Aviation 
Salesmanship 
adi 


> High School tie 
C) Electronics, Industrial 
') Architecture and Building 
) Automotive Engineering 
Business Management 
) Electrical Engineering 
Elec. and Gas Refrigeration 
) Air Conditioning 
Raliway Training 


Name 


Address 


Ready QUICK 


FOR A REAL FUTURE! 
Your Choice 


peCTRICTTY Fan 
FIELDS 


OF BRANCHES 
DIO- 
NICS- 


1ON etc. 
(for Either Course) 


Student Finance Plan 


repare for the f e th s AROUND TRAINING 
So all tees adinen uo j say oy re. Come 
to COYNE in Chicago an > ready in a tew weeks from 

w! If you are short of money, I'll f nee most of your 
tuition and you can pay for it after yo 


Train on Actual Equipment! 


ri e or not, makes no 
rk on full-size equip- 





Whether you've had pr US EXT 
fference at Coyne Vou do real 


entin my shops. 4/ years 


ELECTRICITY | 


Practical training in Many Branches 
Big future in Power Plant Work, Mo- 
tors, Armature Winding, Home and 
Factory Wiring, r- 
ition, Maintenar 
icians are 

etime job servi« 
la earn while 
IG FREE BOO? 

tos of my s 


RADIO- ELECTRONICS 


4, great field now, even greater growth 
ead. Here at COYNE you re trained 
r Construction, Testing, Trouble- 
oting on Radio Receivers, Public 

Address Systems, Sound Picture Units, 

FM, Photo-cells, Felevision, et 

My training is q k, € Vv 

Many Coyne traine« 

paying radio busin 





VETERANS| INDUSTRIAL ELECTRONICS 


Cc . . . 
ye and Electric-Refrigeration 
to train This train ng means additional opportunitiec 
those who] Training i se sul ts now aa d wo our 
qualify for] Electrical or Radio « 


vegtatn | MATL COUPON. FOR FACTS! 
See how I make it EASY for you to get ready 
orftulld uls ' ’ : . 











. esman will il. Do it 
Pek Your facilities for men with pt 
t causes heck 

Book Free * ‘: Lewes, Pres., 
00 e i< NE ELECTRICAL SCHOOL 

1 5005. Paulina St., Dept.A6-73H Chice¢go 12, 11 
Send me your B'G FREE BOOK —for the 
g course checked below. Also full details of your 
Student Finance Plan 


) Electricity Radio-Electronics 
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Now! Get COPIES of Anything—ina 
i Dilly! te erage ounat se 


—= %*hpECO 
PHOTOEXACT 


Copies anything writ 
ten, typed, printed, 
drawn or photo 
graphed even if on 
both sides! 


Quickly, Easily copy LETTERS, BLUE PRINTS, 

PICTURES, CONTRACTS, VALUABLE PAPERS, 

FINANCIAL DATA, CHARTS, CLIPPINGS, MAPS 
over 100 others) 


Also continuous 
wet modets for prints 
of any length. up to 


We iely U sex 
Get full inform won he TODAY! ' 


MAIL COUPON NOW for 
this FREE BOOK 


AMERICAN PHOTOCOPY EQUIPMENT CO., 
i9 > er iL du, ¢ ago 14,I 


ng and its saving in » time ,» Money s 





Ma ete. | By 


De Not Delay 


startled by 
essful article market. 
“Why, I THAT 5 
didn't think it valuable 
The Patent 


vou ever been ceiling a suc- 


Have 
on the and exclaimed 
invented vears ago—lI 
enough to Patent!” 
intended for the 


Laws were 


Protection of the Inventor. Inventor 


on his Rights may wake up to 


that 


who -lumber- 
find 
could have 
Write NOW for 


form 


omeone else reaping the reward 
been his. 

Information and Record 
of Lnvention FREI RANDOLPH & 


BEAVERS. Registered Patent 
lumbian Bld Washington, D. C. 


\ttorneys, Co 








—— a ee ee ee ee oe ae ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ey 


PERSONALIZED SERVICE - REGISTERED PATENT ATTORNEYS © 


RANDOLPH & BEAVERS 


Washington, D. C. 


et 


905-t Columbian Bidg.. 


FREE 


see eee eo ee ee eS =, 
asa aaa eaeeene 


vome TOMOUNT BIRDS 


Animals, Heads, Fishes, Pets; to TAN. 
Be a Taxidermist. Profit and FUN. 
Hunters, sav« yur valuable TROPWES. 


ount ducks equiszela. overveh Learr ev 


Won HOB 
Bic. ‘pRorits. 
mounting for others. INVESTIGATE NOW 


With 100 fine 
FREE BOOK “\" 1° f= 
NOW absolutely FREE. Write TODAY. 
Send Postal Postal tae for FREE BOOK. State AGE. 


AXIDERMY, Dept. — Omaha, Neb. 
PERSONAL sU« 


STUDY AT Ht ME fe 
nepeecncngg be greene 17 year 
over 1¢ ler t 
awarded. A xtsf ’ as 
for FREE BOOK Law and Exe« 
AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 66-5. 646 N. MichiganAve., Chicago11, tt. 


ee 


Expert training on Lathes, Milling Machines, Shapers 
Grinders, etc.—Mechanical Drafting, Blueprint Read- 
ng and Designing Allied shops are completely 
juipped and modern. Approved for G. Ll. Training 


ays, Bvenings 


ALLIED SCHOOL OF MECHANICAL TRADES 
1332 South Michigan Avenue e Chicago 5, Illinois 


g ILDING STAT 


MAN 


ve grew 6 inches te a year through follow- 
g instructions given in ‘BU ILDING HU- 

TRE ys the yunger man at 

taller than my 





CESS and 


* expert instruction 


utive G 


MASTER MACHINIST 
MECHANICAL DRAFTING 











uu «Wish ta nd for 
FREE. outlin of : r markable book 
oaded th pract nformation 


CARILLON BOOKS, Dept. 19, Boerne, Texas. 


sie MIND ASLEEP? 


| Amazing THINKING-ALPHABET helps Thousands. Free | 





Folder. Write Frank Tibolt, Ph.D., 214 Phila. 20, Pa. 


WANT «a permanent busi- 
ness profession ~— your 
own Then become a foot 
en Earnings 
women n tf 
eded t fession 


tet as $50 $100. weekly after a few weeks 





med h pod eas term 


eeded. rf goods to buy 5Sist vear. Wr ag Ry Bg 
Boston, 


Suphensee System of Foot Correction, 62 Back Bay, 


KIDNEYS 
MUST REMOVE 
EXCESS ACIDS 


Help 15 Miles of Kidney Tubes 
Flush Out Poisonous Waste 
n your | 


have a « € of a } 

y tubes may be over-worked. Th 
ibes are w king d nd night to help } 
tem of « and poisonou 


of kidney tube 
i. Get Doan 





INVENTIN 


—-FOR PROFIT! 


If you have an inventive turn of mind, 
write for free 28-page booklet explain- 
Institute of American In- 
helping inventors pre-test 
possibilities of proposed de- 
today’s unprecedented 
useful new inventions. 


ing how the 
ventors is 
the profit 
vices to fill 
demand for 


INSTITUTE of AMERICAN INVENTORS 
Dept. 3, 1926 Eye St. NW, Washington 6, D. C. 


ATENTS 


AND TRADE MARKS 
C.A.SNOW€ECO. 


Registered Patent Attorneys Since 1875 
Write tor Free Book and “Certification of Invention” form 
427 SNOW BUILDING, WASHINGTON 1,D.C. | 





WITH GOOD INVENTIONS! 
Should write us without delay for FREE BOOKLET. Protective Dis- 
closure Form and facts about The Inventor's Most Logical Markets. 
Patented, Unpatented inventions, all kinds. Cash, Royalty. needed by 
specific manufacturers. If your invention is for gale. write today for 
full particulars. A Post-Card will do! Address 

THE INVENTION REPORTER 

4C-11106 South Longwood Drive Chicago 43, Illinois 


ATENT YOUR IDEAS 


SEND FOR FREE BOOK] 





CARL MILLER. Registered Patent Attorney 
Former Member re Corps US Patent Office 


* .WAR SURPLUS « 


Lathes, bet ling Mac hines Sawing equipment. M« 

rm neous 1 Also tatermation on He 
"Garden ctors, Power Lawn Mower 
mpulision for Cars and Tractors et« Rt SH name for free 


THE WAYNE ENGINEERING Co. 1001 


Drill Presses 


Dept. Greenvitie, Ohio 


ae NEW ART BOOK 


MAKES FIGURE DRAWING EASY 
€ . nary B ch-In syste f fre 





ACME BOOK SERVICE, Dept. S-2, 5 Franktorts St., WY.7,MY 


ART INSTRUCTION COURSE. and DRAWING KIT 


$1.00 Sse, oom i sates 


Together with Pr 
siso a MANIKI® 











rr ‘ ¥ a 
— Bargain: 


Bonk A Instructions i 


\rite NOW 
Knickerbocker Pub., 120Greenwich St. Dept. B, New York 


MICROSCOPES SUPPLIES -ACCESSORIES 
& SCIENTIFIC INSTRUMENTS 
setncen NEWEUS be iss ~ 
OuUGH Ly EXCHANGED REPAIRE 
Se for FREE T 
NATIONAL SCIENTI Cc INSTRUMENT 


WAR BARGAINS in 
LENSES and PRISMS 


NOW! MAKE YOUR 


OWN BINOCULARS! 
Complete Set of LENSES 
and PRISMS from 
Navy’s 7X, 50 Model 


Save up to $150.00! 


vas te sm unusual opportu. 
sity .to secu set of 

x Zinocu s at t endous 
5 ah A : Suild them 
. of the very 
»ywer Glasses. Or you 
1 n which case 

r Compor rents will 

r ct con- 
tion 

either 


$25.00 Postpaid 
$12.50 Postpaid 
Sorry! No more Y hined t ) x Binocular Metal 
Pa rts. We do have mY hined f nd body and cover 
ate castings t 
Stock = =820-N $2.50 Postpaid 
35MM KODACHROME PROJECTING LENS SET—Consists of 
2 Achromatic Lense or projecting. plus 2 Condensing Lenses 
and piece of Heat Absorbing Glass with dire 
Stock =4029-N 
POLARIZING FILTER ondition 
Stock =637-N $3.00 Postpaid 
TANK PRISMS—°0-4 ; leg.. 5 4 ng. 2 " wide, finely 
ground and polis i 
Stock +3 eM Silvered Prism (perfect $2.00 Postpaid 
Stock *=3005-N Piair r $2.00 Postpaid 
We have literally millions of war sumiee lenses and prisms for 
sale at bargain prices. Write for Catalog ‘‘N’''—Sent Freel 
Satisfaction Guaranteed * Order by Stock No. 


EDMUND SALVAGE CO. 


P.O. AUDUBON, NEW JERSEY 


FRIGERATION 
tt CONDITIONING 


MODERN SHOP TRAINING 


TRAIN WHERE THE ARMY TRAINED 
IN THE SHOP OR AT HOME 

This new fast 

men ™~ yw! 


Stock 
Stock 


5102-N Near Perf 
5103-N Near Per! 


tions 
$3.10 Postpaid 
Perfect 


Prisn 








approved 


GI 


training 
industry needs ’ 
= work— 

STUDY AT 
HOME IN YOUR 
SPARE TIME 
FINISH IN OUR 
BIG SHOPS 


LEARN BY DOING—WORK 
ON REAL MACHINES 
theds and 


the 


i 


tests thoroughr fessiona 
f this long established institute in r 
frigeration and air conditioning 


; Certitic tes ed 
BIG 16 PAGE BOOK OF VITAL INFORMATION 
Tells you the true facts gives you vital 
information on CTI approved training 


FRE 


Dept. §$-26 
Chicago 6. tli, 


Commercial Trades Institute, 
209 W. Jackson Bivd., 














If You Can 
Read English 


You can learn music 
without a teacher 


' d 
ay it by nm 


tess than a day! FREE 
Soe BOOKLET 


School of Music } Brunswick Bide. New York 10, NH. Y 


Vv. S&S. School of Music 86 Grunswick Bidg.. New York 10. WN. 
r " ‘ ture Sample “ 


i 


| Amazing Opportunities 


F. lash NOW Open in these 


practical money-making trades 


watch and clock repairing 
LEARN AT HOME— IN YOUR SPARETIME 


Prepare fora ha; py fut re of pro perity, 

security... ar ad gre tat vig-pay ob now. Fas- 
nating pation Youcan 

EARN WHILE YOU LEARN. Excel ent 
ld for part-time work at home. 
COMPLETE COURSE:n pastesy 


i watches ka ioe al see 

: airs Ne Ww, pr 

Lt BY tr n met 
Le nQUICKLY, " previou 

pe Wats snails g is b € 

ng for aircra tw dothe er scientific precision jobs 


Amazing Low PRICE @ MONEY-BACK GUARANTEE 
big « ager snities ... don’t 


“ . . 
a ay Mail e sem n below f rRee ‘nt mation. There ’a no obligation. 


locksmithing and key making 


COMPLETE UP-TO-DATE COURSE 
flow to pick locks, de-code, make master- | 

repair. install service, ete. New, self- | // 
thon ke for « ry handy hay 
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atc x-it unsmi ith A 
5: EASY ILLUSTRATED LESSONS (O) 
plang Ww “ aor: — +, 
~anentree Detaiis— Mail Coupon Today!==—=-=—, 
NELSON CO., Dept. 2F01, 1139 S. Wabash Ave., Chicago 5, ill. ! 
} ‘ nd me— FREE and without obligation—ill trated Success- | 
‘ taininy information about the course courses) I have i 


LJP 
~ 
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g and Key Making. 


ADDRES 


1 
! 
NAMI . a tl — = - ! 
i 
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Wows and Trims Lawns 


In One Simple 
Easy Operation 





and Labor with a 
MonTAMowER 


New model. New type metal handle has special 

device to adjust cutting height. Drive shaft 
now mounted on free rolling, factory lubricated, and sealed ball 
bearings. No tired backs or aching arms 8% Ibs. of live 
precision made mechanism that first gathers, then cuts smoothly 
a clean 16” swath through grass, dandelions, spike grass and 
weeds. No noise or clatter. As modern and efficient as your 
electric razor. Cuts right up to walls, fences, trees or posts; 
leaves no fringes to be trimmed by hand. Cutters are self- 
sharpening. Built to last many years. Many thousands in use. 
Sold direct from factory Costs little. Write at once for 
guarantee information and literature. 


MONTAMOWER DISTRIBUTING CO. 
834 Keeler Bidg. GRAND RAPIDS 2, MICHIGAN 


EYE- 
GLASSES 
BY MAIL 


16 Days Trial 
Write Today for Free Catalog. Send no Money 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept. sp-6. Chicago, Mlinois 


FALSE TEETH 


KLUTCH holds them tighter 


KLUTCH forms a comfort cushion; holds dental 

ites so much firmer and snugger that one can 

and talk with greater comfort and security; in 

5 ases almost as well as with natural teeth. 

h lessens the constant fear of a dropping. rock- 

ng. chafing plate 25¢ and 50c at druggists If 

jruge hasn't t. don't waste — on 
substitutes, but send us !0¢c and we will 

a generous trial box I P ‘INC. 


KLUTCH CO., Box 4694-F, ELMIRA, N. Y. 





Say You Saw 
It In POPULAR SCIENCE 





SET UP YOUR OWN BUSINESS 


new A. B. I Challenger < 
Brerzane ues to handle » ptt ch, 
PRICE é 


Write For Quantity Prices f 
soepers waren 965-00 


Rake Coin Machine Exchange 
609 Spring Garden Street, Philadelphia 23, Pa. 





POPULAR 
40 SCIENCE 





A REAL METAL 


gf KEEN/ RAPID FIRING 
‘G: ‘eepeatinc CAP PISTOL 
—— 


ACTUALLY SMOKES ON FIRING 
HAS LOUD EXPLOSIVE REPORT 


Looks and feels like an 

Automatic “45."" It's 

made of strong light- 

weight aluminum. 

with a plastic “Pearl” handle. 

It's easy to reload. Send check 

or money order for immediate 
shipment—express charges col- 

lect. (Smallest order $1.00. No 

C.O.D. orders). 7 Boxes . $1.08 


GENUINE COWHIDE HOLSTER FOR FAMOUS “G-BOY” GUN . $2 


UTILITY STORES, 117 S. Wabash Avenue 
__ DEPT. FF-28, CHICAGO 3, ILLINOIS 


WAR SURPLUS BARGAINS 


BRAND NEW PARACHUTES, 5’ 8” in diameter, 
about 36 sq. feet cloth area, heavy shroud 
cords, direction control, quick openin at- 
tachment. Packedin a 4”x 15” heavy metal con- 
tainer. These white cloth parachutes can be 
made into wonderful beach umbrellas, women’s 
blouses, children’s play tents, etc. Container 
has many uses, including cemetery flower urn, 
which is what you definitely will need if you 
would be foolish enough to jump with this 
parachute! Sent POSTPAID for only $1.50. up 

to the 4th Zone only (600 miles from Phila.) 
Balance of U.S.A. $2.00 POSTPAID. All For- 
eign $3.00. We offer this special to put you 
on our mailing list. and include our latest 
ustrated catalog which is just off the press, 

and will also send supplement sheets listing 
new merchandise when received. Listed are 
welding cable, heavy machinery, German gun 
camera tripods, lenses, etc. In fact, hundreds 


| 
- 


— 
binoculars, 
sights, lanterns 
of bargains 


CONVERSION OF GOVERNMENT SURPLUS CO. 
3S. Strawberry St. Phila., 6, Pa. 


JUST OUT! NEW FROM COVER TO COVER 
AUDELS 


FEFRIGERATION 


and AIR CONDITIONING GUIDE 
4 Books in One! Covering: 


Basic principles, 
@ Operation, Repair of 
1—Household Re! 








| 
| 





2—Special Refrigeration Units 


3—Commercial & 

Industrial Refrigeration 
4—Air Conditioning Systems 
A gold mine of essential 
important facts for ENGI- 
NEE _ SERVICEMEN & 


USERS, 

A Good Book is a Good Friend! 
Here you have at your fingers’ 
ends a Complete Library in 
ONE_VOLUME, the neces- 
sary data you bave been look- 
ing for on: MODERN UNITS, 
SYSTEMS & MACHINES, 
REFRIGERA 8, inclu 
Freon, Lockers, Water Cool- 
ers, Quick Freezing & Alp 
Conditioning Systems. 


RIGERATI 


EF, 


mc ONDITIO 





1280 Pages, 46 chapters all | 


Fully Illustrated & indexed for 
Ready Reference. 
ANSWERS YOUR QUESTIONS 
Oot Tite snformation fer Yoursett. 
Gress Sutetied. ksi 18 ste T. 
Se COMPLETE @ PAY ONLY $1. A MONTH < 
AUDEL, Publishers, 49 W.23rd St., New York 10,N.Y. 


AIL AUDELS NEW REFRIGERATION GUIDE for tree examination. It 2:5 
paid. Sere Ts return it _ 1 = 


MEN AND WOMEN! 


our war work given you 
ny i patentable 


oan VINTIO 
ff An “‘invention” doesn’t nec- 


v a essarily have to be a compli- 


s cated, technica] mass of ma- 
chinery . . . most inventions 
the outgrowth of an 
*‘idea” that someone had to 
do something better, faster 
or cheaper. It’s possible that 
you've figured out a gadget 
° or an improvement on a 
machine that will help 
someone do it ‘easier, faster, 
cheaper.’ 


‘' MAYBE YOU CAN 
CASH IN ON IT!?! 


The only difference between you and a successful, money- 
making inventor may be that he went ahead and DID SOME- 
THING ABOUT IT! Most professional inventors turn their 
inventions over to a reliable Registered Patent Attorney 
whose trained staff is equipped to secure a strong patent for 
the inventor with the greatest possible speed and at a mini- 
mum of expense. When you hold a patent you have the 
right to exclude others from making, using or selling your 
invention for a period of 17 years . which means that no 
one can cash in on your invention without your permission, 
no manufacturer can make money on it without buying your 
patent or paying you a satisfactory royalty unless he wishes 
to risk a suit in court. Furthermore, most manufacturers 
refuse to consider an invention for commercialization unless 
the inventor has first filed for his patent. Don’t let the fact 
that it may be a simple invention bother you... remember 
the paper clip, nothing but a twisted wire . but today, 
it is an almost indispensable piece of office equipment. 


NEARLY A HALF-CENTURY of 
Potent Experience--Af your Service! 


NOW is the time to use your initiative! Your first 

step, which costs you nothing and doesn't obligate 

you... is to write TODAY right now for our 

two big books, 64 pages of facts and information 

which tell just how to go about getting a patent; how 
to market it: what kind 
af sketch or model is 
needed; how to make a 
proper disclosure 115 
mechanical movements 
etc. Do you want to cash 
in on your invention? 
It's UP TO YOU! 


victor 4 


SREvans ¢ Co. 
Vrrben Vn. Eoane 


REGISTERED PATENT ATTORNEY 


MAIN OFFICE: 140-G MERLIN BLDG. 
WASHINGTON 6, D. C. 


Please send me your books, “‘Patent Protection” and ““How 
to Sel] an Invention’’ without cost or obligation: 


Titi iii 


NAME 
ADDRESS 
CITY AND STATE 





BOMB PARACHUTES 


VU 
4 ry 


R-162 


$1.95 


SURPLUS BARGAINS 


SENSATIONAL VALUES 
FOR QUICK LIQUIDATION 


AIR CORPS PLASTIC FLASK SETS 


ei 


t 
e U.S. Air 
: x | f i Fr 
easu $1 4x6l4 inches 
' tor i 
Fine f e of 
nics, etc, W 


No.R-179 Set 


. $1.49 


POPULAR RECORD ASSORTMENT 


bs is asso 
‘ 50 





DIRECTIONAL 


COMPASS FIRING PIN 





NEW SATCHEL POUCHES 





I! 
No. R#-178 
' 


BOOBY TRAP 


49c 


$9.04 





DECORATIVE 
CHROME STRIPS 








' 
4-116 





Gi POCKET 


' nish 98Bc 








CANTEENS, CUPS & COVERS 


MICROPHONE BUTTON 


7-LB. EXPERIMENTERS PARTS ASSORT. 


oe 79 





ASi2 FACH 





% 
69c CG 


69c 


2%e¢ 





AMMUNITION SOx 





25c 


PLASTICS—LUCITE AND PLEXIGLAS 
‘ef a zee Trans 


a2eo. sth ASST °4.75 
CATALAN ASST. COLORS 


r 


4.75 


und le 
a2si_ 5 LV. ASST 





es 


U.S. Govt. BOLO KNIFE 


$4.95 


$1.50 


<M 


rae 


PUP TENTS 


Asai - 


BIG SHIPS BELLS 


MEDICAL STERILIZER 


A 


$9.85 





et S J 





$1.00 


CAVALRY SPURS 


\ 





98c 














ARMY 
BANDOLEERS 


ae 
é > oe 


raw 


49c 


110 


I 
A t F.O.B. ¢ Lset 
rantecd ser ; ; 


STARK’S 





ORDER DIRECT FROM THIS AD 


BIG ILLUSTRATED CATALOG FREE 
Dept. PS546 
509 So. State St. 
CHICAGO 5, 


STILLS 


iLL. 


0.298 $59 50 














Classified Ads only 50¢ per word per insertion, payable in advance. Mini- 
mum ad 10 words. To be included in July issue copy should be in our 
office by May 29th. July issue on sale July Ist. 

POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 10 








1 ADVICE 


DRUNKENNESS Is a disease which re- 

sponds to treatment. Medical skill plus 
human sympathy prove successful with 
liquor and drug cases. 60 years experience 
Write for free booklet. P. S. Nelson, The 
Keeley Institute, Dwight, 


ATOM Bombed Nagasaki, 15 photographs 
$1.00. Free par rs. Makins Pictures, 
638'2 Washington, Bremert Wash, 


UNLIMITED Opportunities Ahead! ‘‘How 

to Get a Better Job’’ may help your post- 
War planning. Information free. Joseph 
Weber. 5 52 So, Francisco, Chicago 29, Ill 


STOP Cigarettes or Alcohol. Habit Broken 
Quickly Pleasantly Permanently 
Through New Scientific Drugless Formula 
Send $1.00. No other cost for complete in- 
structions. Address: Psychogenic Science, 
Box 402, Canton 1, Ohio 
PERSON AL A c onfidential, domes- 
marital, educational, religious, gen- 
by professionally trained, B.S., M.A 
none less than $3.00, none more. 
=114, Gap, Pa 
The Sick 
healing through tl 
your iis away 
Cedric S. Moore 
Indiana 


: ADVERTISING 


TELS knows mai 
ionally known 
rs litera 
Bi tive resuit 
Finkle Advertising 
Los Angeles, 35, Cal 
ADVERT — 24 words. 40 Ne wspapers $3. 50. 
4 Ad r 4515 


ertising 


t 
icul 


on, 


viser 


**Vitascience Drugless 
spoken word. Speak 

for free details 
S. Union, Kokomo, 





order advertising! 
guarantees pow- 
ng campaigns 
teards ignored 
South Ogden, 


ou icago 15 
Advertising.”’ 
B . 126-PS 


age ‘aes Cl 


Absolutely 
Lexington 


Placed everywhere lowest 
lance on publications 
without charge 
g-list rate- 


Agency 


aas 


Wok free. Chicag | 

20-MP West Jackson thicago 4 

ADVERT! — S For men going in 
busi! nce in merchan- 

dising and : > r f your prod- 

ucts. Writ ; : 7 Times Star 

Bidg., Cincinnat 

WHOLESALE: Blades Aspi rins, Laces _ and 
others. Free Price List. Dempsey V 

Neunlist II, 912 N. McLeansboro, Benton 

tm 

SPEEDY n 
and addresses 

sonal Adv., 7 Ch r . Ww aterloo, N Y. 

4 wee in 64 Week $4.96. J. Dar- 


730 Hays. Jackson, Tenr 


ADVERTISING Poet ic and rhyme form 
Attractive. Number mes 1ited 

If interested write: S 210 Union 

Ave.. Bound Brook. NJ 

ADVERTISING: Pl 
anywhere 

sheet P 

lished 1923) 


1eSS 


500,000 « a fled names 


lassified Per 


Nye, 
aced in any publi 
e 1ail-order 
and Vv. Agcy 
Park, N.Y 


cation, 
rate 
tab- 
Floral 


TOP-Notch free particulars. 


Service, 852 


Advertising 
Productive Adver & 
34th St., Brooklyn 10, N.Y 
GET—Advertising Tips on selling by mail 
Contains Valuable information, on mai) 
order business, Price $1.00. A. H. Allen, 
2335 Arapahoe St., Denver 5, Colorado. 


SALES-Letters- Written Master Copies 
__ $10.00, Box 5991, Cleveland, Ohio, 


PROFITABLE Advertising in the South. 

Rate Bulletin Free! Alabama Advertising 
Agency, 216 Exchange Bidg., Birmingham 
3. Ala. 


5 AGENTS WANTED 


LICK After-war layoffs; Start own buai- 
ness; home. office. Booklet describing 
ollection of 127 Tested Plans’’ free. Elite 

Co., 220 Grand St., New York. 


GOOD Paying Business Silvering mirrors, 

plating autoparts, reflectors. bicycles, 
bathroom fixtures, etc., by late method. No 
tanks or shop required, outfit furnished. 
Free Booklet. Gunmetal Co., Ave. G, De- 
catur, Illinois 


EXC ELLENT Sideline “tor or Printing Sales- 

men. Decalcomania Name Plates in smal] 
quantities. Also. make money applying 
Initials on Automobiles. Pree Samples. 
“Ralco"’, X-164,. Boston (18). Mass. 
FREE Water and our concentrates makes 

flavors, jotions, shampoos. 72 products. 
labels, bottles furnished. Qualico. F-20030 
Russell, Detroit a 


FREE! Latest issue Opportunity Magazine. 
salesman's Guide Inspiring. construc- 
tive. Shows how to earn money selling for 
others or in your own business. Hundreds 
postwar opportunities. Send name and de- 
scribe what you have sold or are selling. 
Illustrated copy sent Free. Opportunity 
Magazine, 620 N. Michigan, Dept. 18, Chi- 
cago 11, Ill = 
WAR Honor Scroll. All branches of serv- 
ice represented. 12 by 16. Space provided 
r name and photograph. Truly beautiful. 
gents make big money. Sample 25c 
Condon, Dept. 9. Upper Darby, Pa < 


PROFIT each $1 sale. Sell permanent 
mothproofing solution to housewives, 
stores, agents Experience unnecessary 
Postal brings details. Kinford, Wayne 4, 
Penna 


MAGIC clea 
Hotter tl 





90c 


soap deal. 
Big profits. 
Irving Park, 


and laundry 
firecracker 
Jeo, 5007 


History of World War II Huge 
J Authentic text 
Riverside 


price 
g s. Big profits 

lowa Falis, Ia 

r Own 
r own boss 
000 annual 
ipply stocks 
1ome necessities 

nnecessary to start. Wonderful 
t wn pleasant, profitable 

world wide Industry 

Dept. F-U-PSC, Free- 


B x k Cc 
START Y 


Business on our capital. 
Hundreds average 
sales year after 
equipment on 
Selling ex- 


backe by 
Rawleigh Co 
Tl 


| 


SELL Gr 
tures, 

letin Free 

cago 10 


AMAZING New Zipper Shoe sells on sight. 
Big profits for salesmen. Leads line 200 
splendid styles. Territories open. Get Free 
Sample Outfit. Write Mason Shoe, Dept. 
M-339, Chippewa Falls, Wis 
GOLD Lacquered Window 
New Foils—Styles—-Absolutely 
Free Samples Atlas 7941 
Chicago 
FAMOUS Picture—four colors. 500,000 sold. 
Permanent opportunity. State experience. 
Sample print Free. Our Flag Sales Corp.. 
Dept. C-1064, Excelsior Springs. Mo 


NO Summer Slump in magazine sales! 

Make money year ‘round taking new 
renewal orders from neighbors, friends. 
Helps Furnished. Free catalog. Write Mc- 
Gregor Magazine Agency, Dept PS-6, 
Mount Morris, Il 


200 MONEY Making Deals 
formulas. Schemes. Folio 
Co., Box 572, Dayton, Ohio 


572 
SELL, full, part time. Individualized belt 

buckles, tie holders, cap badges. Thou- 
sand emblems. Service plaques. New light- 
ning adding machines. Details. Hook-Fast, 
PS, Roanoke, Va 


MAKE cleanup selling perfumes 
Distributors’ prices on request 
Profits. C. Behm Sales, 3635-J, 
Chicago 24, Ill 
100% PROFIT on famous, popular Pines 
Birthda Christmas, and all-occasion 
Greeting Cards. Wonderful] 12 to 24 Card, 
boxed assortments sell on sight for $1.00, 
Write today for information and Extra 
Bonus Distributor’s Plan. S. Pines, Box 32, 
Flushing, N 


LUMINOUS pictures that glow in the dark. 

Large manufacturer wants factory repre- 
sentatives; wonderful new item; fast seller; 
free sample. Madison Mills, 303 Fourth 
Ave., N.Y.C 


SELL full 

buckles 
sand emblems. Ev 
p its. Repeats 
offer, Hook-Fast 
R I 


Pic- 
Bul- 
Chi- 


eeting Cards, Display Signs, 
Books, Novelties. Big Profits 
Elfco North Wells, 


Sign Letters. 
Beautiful 
Haisted, 


Pla ns. Rare 
Free, Formico 


toiletries 
Long 
Roosevelt, 


part time, Individualized belts, 
cap badges e holders. Thou- 
ery ve r prospect 
Write tods cial outfit 
PS Box 1425 Providence, 


CHRISTMAS Cards. Agents 
DeLuxe Box Asst. Als¢ 
name pri A. B 
Broadway, New York 1 
IMMEDIATE Profits! T 
new amazingly t 
nated Plastic 


Wanted—21 
3 Box Assts. with 
Plateless Co., 392 
3, N.Y 
ake or ders for our 
beautiful lami- 
Reproductior snap- 
x. genul opportunity to 
i”. profitable business 
Write now for de:ails 
” oo A, 215 E. 149th 


without ir vestment 
Gotham Products Co 
St.. New York 51, N 


HIGHEST Quality double edge blades. 
$1.35 per 100. Send 10c for sample pack 
Peaberry Products Dept P.S. 524 

Porter St.. Phila 
AVAILABLE exclusive territory. Distribute 
thru dealers Flasho, powder auto clean- 
polish. Particulars and sample free, 
4614 Prospect, Cleveland, 
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BUY 
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) 


r 


rt. N.Y 
s $1.00 
$1.00 














k. Fifth Edition 

y to build dirt track 

Records. super- 

rules, formula. plans. stock con- 
roadster racing. fast rds. $1.00 

$1.15 C.O.D. Ray Kun Depart- 

ment ille, Cincinnati. Ohio 


SEE 


FREE 1946 I 
ers, PI Z 


CUSTOMIZE ; 


ew rest 





AIR CONDITIONING 
& HEATING 





AMERICAN PO! 
yutu'sl 


rst 


x 46-AP W v.Y 
ANTIQUES, RELICS, INDIAN 
GOooDs 





SWORDS, rapiers. daggers, pistols. armor 
trated 4 Robert Abels 


Lexington Ave... N. ¥ 
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FLOYD CLYMER’S Popular Automobile | WIND Direction Indicator, Remote Indicat- | “BOAT-In-A- Bag” $19.75. Imagine an 
Books: Motor History of America, com- ing, Electrically operated, Airport, Rec- inflatable, collapsible, portable rubber 
plete authentic book American automobile reation or Club. Morse Engineering Co., boat ! folding into package 13” by 15" by 3” 
development $3.00 Motor Racing | Fullerton Bidg., St. Louis 1, Mo btm wed —! is. asrving. 
somplet ur | - | Complet t F , 
a —— PROPELLERS—All types—fit any motor, | paddles, only $19.75. 

d Prix Racing Boo ay 1.50 Airliner 3 blade for sleds—boats. Illus- | Other sizes at $24.50, ‘ : 
Jenkins World's Record Book $1.5 trated lightplane literature, aircool] motor | $59.50, $69.50, $79.50, $89.50 depending 
Sir Mal , = =e ee + conversion 50c. F npt delivery, Standard | “Upon type and condition , New pneumatic 
tory Book $2.00 Modern Steam Aerocraft % Wo Texas ife preserver belts 9&& rite for circular 
mobiles Bac ind $2.00 Power and — — —— | or order from this Adv. Karl Ort, Dept. 
Speed, wonderful book $2.50 Sample AERONAUTICAL engineers will give expert PS-9, York, Penna. Dealers wanted 
copy English Autocar 50c. All books Post- help on amateur or professional prob- FORD Marine Conversions Catalog 10c. 
paid. See our advertisement under Motor- lems. Aero Lab, Box 342, Los Altos, Cal Lehman Manu turing Cx Dept. A. 
yeles. Clymer, Dept, B61, 2125 W. Pico, | jeT Propulsion Experiments. Now Princi- | Newark 2, N. J arson 
Los Angeles 6, Calif = Ple to drive boa ycles, mode] heli- BOAT Trailer plan $1.00 *alboats, 179 
AUTOCAR, English Automobile Magazine. copters. Ci ron plan Rush name, Ocean St ynn, Mass 

resting adver isements articles on Houston Ma lL. i ity 54, Ohio. e & Hunti ’ plywood. 

cars. Sample copy oK Dostpaid. JET Propulsi nth It’s here! artop. Es built with our complete 

lymer, Dept B64, 2125 W. Pico, Les Rocket pr Ision { dels. Tested! ieprints uctions 3. Outdoor 
ngeles 6. Calif Proven! Not tl tical! Booklet with co . Be x x 808. A5, Milwaukee 10, Wis 
13 AUTO SUPPLIES plete plans, instructions, etc. Card brings | FISHING Boat plans. Simple to build. 12° 
& EQUIPMENT ree particulars. Marwood Co., 3033 E, 92, rowboat or 15° outboard-rowboat. $1.00. 

Seattle 5 Was! Strachan Boat Shop. Howard 3, Kansas. 





HAVING Car Trouble? New, Used, guaran- - - eae 
teed auto, truck parts save money. Trans- | PROPELLERS for ice-snow sleds, air boats, KAYAK Blueprints, deluxe models—cata- 
mission specialists. Describe needs; imme- _ literature 5c. Banks Prof pe ller ’ logue 10c. Viking Kanoes, Merrick, N.Y ‘ 
diate reply. Victory, 2930's, No. Western, 7, Ft. Worth, Texa = OUTBOARD Motors Services. Parts new 
Chicago 18 . AIRPLANES—Used $125 up Engines, sed. Racing and service al] makes. Man- 
wings, parts. Send 25c for list. Aircraft, tell 1311 Morris. Saginaw, Michigan 


2300 W. Flagler, Miami 35, Fla 2 a ; : 
50c each. ——_ . ~ : - 20 BODY-BUILDING COURSES os 
Mo. CUBS, Wacos, ycrafts, Aeroncas— | BAR-BELLS, Dumbbells. Exercise equip- 


- o $125 and up z W Catalog, 25c, lists ent. Courses. S 1 " 
-omp]) rit . mer ( es, Special offers! Free book- 
bens eee , these and thousand f other sensational et. Good Barbell Co., Reading Pa 
- ~~ s- - airplane bargains. Some are ‘easy to re- - 
ower Motor. Limited - : : ; a 3URBELLS! Catalog! Bur Barbell Co., 319 
tails. Box 172, North Pair crackups. National, Box 1682-CS, Orient Way. Lyndhurst _— 


Michigan Toledo, Ohio 
— — : : - BARB S, Du s tra Plates. W 
cars. Meyers Auto AIRPLANE Jettison Gasoline Tank Stream- : — sD _— ie —y Da ; = . See 
New Orleans, La lined Ten Foot Six by Two Foot Four 165 —- — 
nd trucks. Gallon Twenty Gauge Terne Coated Steel, . > OOKS, 
Bae . Dn Pct worm Ideal For Making Boats, Bob Sleds, Midget PERIODICALS, ETC. 
iso Body Parts. Security Auto 4uUto, Bt DELS S08. —_ sank nf $7.50 | EDUCATIONAL Books sold cheaply or rented 
1941 BP Eddy, Chicago 13. per Tank. Quantities of ve or meee, en for smal] fee. Books bought. Money back 
yey oH ; era] Truck Sales Inc., 205 Market S.W., | guarantee. 4,000 Bargains. Catalog Free 
ial. Convert easily to olly- | Grand Rapids, Mich (Courses Bought). Lee Mountain. Pisgah, 
wre iction pron gag g “e s. | FLYING Caps! Khaki, long bill, prepaid Alasams. _ —— 
$1. Mellotone, > $1.10. Helme Army OD, $1.50, Goggles, 100,000 POST-WAR Jobs abroad—South 
Clear Lens Airplane com- America, China, India. Burma. Japan. 
“ power, $ l 1 r lanterns, hand-head Russia, Malaya. How and where to apply 
stalls 10 ype t atte $2.75 Army head- now. Post-war U.S. participation in world 
140 + phones, 1.95. Army t mikes, $1.95. reconstruction and trade demands thou- 
mae Flying i t t pts life rafts, sands of American-trained mechanics 
‘ books. A Parts Supply, Municipa] Air- salesmen, technicians, engineers. foremen, 
hout re- port, Houston, as jaborers and business representatives 
g. Money- = ara ; og Ae every trade needed. Our 15,000-word copy- 
Orange —. Pri ——— oom B — _ 5. | righted forecast—compiled from business. 
—” aeropia oyrum USO, professional and government sources—lists 
a 1a over 200 big U. S. firms with foreign inter- 
cnomy, proper | ‘44 BATTERIES, oe Se eee er 
all engines . ‘ i ips. cation ers. pass- 
s each prepaid t _ GENERATORS, ETC. port information, climatic ‘conditions, etc 
cues ised MIDGET Magnetic Motor. Flashligh 2] vital facts for your immediate applica- 
Jackson operates. Part , tion, $1.00 mourn per resund in 7 days if 
> tite On = instructions 30 Postpai ‘tro. 1 > not satisfied acific Industrial Research 
a 9 — Shene sens ig for most popu Park, ‘N.Y. : Bureau, 202-D Studio Building. Portland 
ee “ies parti I Carburetor Service, 18 BLUEPRINTS AND PLANS 6. Oregon —-— - - 
° - : MAGAZINES ~ (back dated)—foreign, do- 


600-B LaPrairie, Ferndale 20, Mich 
STS Need » make gassav- | HOW 17 iid A Box Kite. Complete mestic, arts, Books, booklets, subscrip- 
a ae +: 4 eed aes 4 For gee cave plans, instructions, 25c stamps or coins tions, pin-ups, etc. Catalog 10c. (re- 
offe er write Vacu-matic Carburetor Co.,  Zels, 728 Lesley ‘Rockford, Tl funded). Cicerone’s, 863 First Ave.. New 
280 W. State St.. Wauwatosa, Wis TOY Plans with photographs—build Doll | Y°°* 17. New York. _ sina 
Mot rs—Br ought Back to Cradle and Bed, An +A ‘Circus Wind- FREE Booklet The Truth About Jesus. 
Ri Job for mill, Electro-magne rric Pull Scs John C. Meek—P.O. Box 512—-Baltimore 

Md 











guarantee Sparky 22 





Wiee Muliner, Box 3102, 1, Bt. | Pully de each, $1.00 for all. Pt 3 

juctio ) ity ll Bide ——— 

Ro, on | iI ing, 408 City Hall Bidg., BIG Profits Taking Subscriptions For All 
See. i a magazi Agents’ Confidential Catalog 
s OP.A Yeilin 600 x 16 $6.65, | “BLUEPRINT Rea «x Made Easy ready isting over 2500 periodicals and complete 


SURPLUS reliable x tires guaranteed 
enh’: i6 $8.05, 700 l $9.15 750 x 16 reference book ~ r reading any type blue- tarting supplies Pree, Pines Subscription 
$11.60, 1-piece quality tire reliners all pas- print. 596 oo A 3 pictures. Formerly Agenc y. Flushing, N - 
sengzer sizes be ceiling $2.00. Pre-War | $8.95, now $1.98. Popular Science, GOOD “‘Used"’ self-instruction educational 
ised passenger bes all sizes water-tested Dept. 66-C 35 3 4th Av e.. New York 10, N.Y. books on all subjects bought. sold, rented, 
$1 Tire Shop, 120 Orange Ave., Suffern, | 19 BOATS, OUTBOARD exchanged. Satisfaction guaranteed. Com- 
N.Y .— ~ ~ “ : | plece information and 100-page illustrated 
- AUTO TRAILERS MOTORS, ETC. bargain catalog Free! Write—-Nelson Co., 
— - —— | PULL size, cut to shape boat patterns, | CDicago>. Ho 
BUILD your own Trailer! Save Money! blueprint Tly 8 fe-t Illustrated 
Have every feat you want! Plans for | « " j 10c (coin). ““How 
ise, Sport, Camp and Utility trailers. ! s’ * $1.00. Cleveland | MENTAL Calculation, Solve problems men- 
stalog describing 9 models 10c. (15¢ in | Boat Bit ueprint Co., Dept. A-77, Cleveland. tally and accurately. Short method solu- 
sda and overseas) Jim Dandy, Box tion to problems guaranteed accurate Send 
Ohio 
B. Wausau, Wisconsin = for “The Trick of ae Ce ‘ 
— 10° OR 15’ Folding Kayak Plans $1.00 ; Postpaid. Kal-Q-Il 5 
5 AVIATION Foldcraft, 4015-R Oketo, Chicago 34 1232, Milwaukee 1, Wis 


AIRPLANES, glider r iy located ev MARINE m™ wer fasily convert any Ford 
r where, some | ably i yo Ser motor ( est ! f n) with Osco - 
> r Director riving OV ‘ ice, parts an ! i Somple atalogue 25c HERBAL ISM Complete Course in 2 vol- 
ind addres first cl nai ( n) otors p.. 2020 E. Orleans imes 1000 recipes Particulars free, 
A D t f er Ih 5 I % & P adel} a 34. Pa Home Service Forestville 3, Va 
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GLAMOUR 
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FREE 
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BUSINESS OPPORTL NITIES 


ILORGLAZEI Cor tery made 
with r st atented 
Ss. tiles, 
‘ r ! Other 
money -makin roject Kiet. details 
ree. Men only. Nationa! tteri Fergus 
alls. Minnesot 
GOOD Pay 


25 WEEKLY w 
anVassing. N« 
Box Cleve 
MOLD-MAKING 

mak Busir 
Ker 
MAII 


Aa 


Nelso ‘ 


100-5 

Write 

BOOKKEEPE 
Dollar-A 
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AT H 1g busi- 
t ma ula ( novelties. 

Cost ] 

Write 

nati, Oh 

STARI 

bri g 

excit 

MAKI 
tie Re t 


lars. Turner, 5675-E noo, Detroit 


$5.0¢ Y 


e Particu- 
Mich 
ARLY ble, s g books by 
mai Dist proposi Nichols 
Publisher B Pine Bluff 3, Ark 


MECHANICALLY ned Men—Own and 
operate general Appliance Repair shop 
Complete, illus course shows you 
how. Weldir ‘frigeration, Motor re- 
pair yw to get iness, etc., all phases 
covered terature. Christy Supply, 
Dept. 764 tral Ave., Chicago 
RECAST Ma into new. Latest 
achievements ttery Laboratories, 
Minneape 
BIG money in Plastics at 
tails Anderson, 311M 
Toronto, On 
10,000 ALASKA Fishing Jobs." Alaska’s 
largest industry regularly employs thou- 
sands of men and women in seafoods pro- 
duction. Possible earnings up to $5,000 in 
few weeks. Authentic 17.000-word copy- 
righted report gives job information, union 
requirements sample application letter, 
names and addresses over 40 Alaska fisher- 
ies. Newest edition includes similar infor- 
mation on California, Oregon and Wash- 
ington fisheries. Vital facts for immediate 
application in a permanent industry. $1.00. 
7-day refund privilege. Pacific Industrial 
Research Bureau, Dept. PS-9, 202 Studio 
Bidg.. Portland 5, Oregon 
START a mailor der bu 
Details free. Monarch 
Azourn, New York 
SPECIALTY Manufacturing, the big money 
business that can be operat ed anywhere, 
start om a very smal) capital; we supply 
dependable formulas and complete instruc- 
tions: get interesting Free booklet, ‘“‘Money- 
making Opportunities in Specialty Manu- 
facturing." Howard Robinson, Ph. G., 
1300-B S, Ohio St.. Sedalia. Mo a oaks 
TYPEWRITER Repairing—Original Course 
—Simplified Home Study. Weber kag 
writer Mechanics School, Box 269, Osborn 
Ohio. is 
iow! Business Opportunities. Start 
by time Mail Order Business. Send 
for “Dollar Tips’, plus ‘‘Progressive Mail 
Trade’, 52 page magazine. Your copies are 
ready. Send today. Only 25c (coin) Post- 
es The Rampud Co., Box 1857, Denver 
, Colorado 
BE Your Own 
Postal brings facts 
6550 Oleatha, St. le 


LIQUID Marble—-C¢ 


Home. Free de- 
George 5t., 


tario 


ness in spare time. 
38-B Jefferson, 


Boss, lets tell you how. 
Hip’s Mail Service. 
uis 9, Mo 


lorful, glazed! Molded, 
brushed prayed Composition floors, 
Rubberlastic Molds 2lastic Homes, Par- 
ticulars free Marbe izing Service, Ed- 
wardsville. Ilin« 
MANU ~ 5 ty RE Costume 
Pr rof Hobby, Thera r 
> Iipp! atalogue. Instructions 
Florida § PH u Bradenton, Fla 
WELDING | rrowing day by day. Good 
business t er Now. Get this 400 page 
known book on welding. Simple 
instructions, many illustrations and photo- 
graphs. Complete ‘“‘Know how” informa- 
tion given by recognized expert Sen 
$1.00 for this wens rful book and complete 
details how to ear 1, an d shop welding 
outfit. You lea nd Magic Welder 
Mfg. Co.. 193 MS ‘Center St.. New York 
City 
“HOW To Make 


Jewelry At 
Free 


Simple Molds and Plaster 

Plaques Profitable Business or Hobby! 
Instructive booklet 25 Plastercraft, 1406 
East 43rd 5 Cleveland 3, Ohi 


ELECTRICAL ! liance Repair Open 
your own she ar house 

electric motors, vs i cleaners 

etc. Complete i course shows how, 

Free book! acific Training School, Dept 

AS-1, 7217 geles 3, 

Calif 


BE in 
own 
or no cash reg 


freed m 
tired. 3c np brir 
details M rex! 258 "Br ad 
4,N 
DO - it - yourself rhous is strange 
ri i Easy, life- 
work! A Bette 
! Airmail dol 


r refund! 


Newark 


time, t ner ilorder 
Living wants y< mnesty 
(Ses eal Envek pe 


juid } bber 
Free Better Rubber 

$3.00 quart, $10.00 
115-B Donald, Peoria, 


Sample mold 
makes Better Molds 
Galion. W. Wolley 
Til 
IF you would like to make $5.000 yearly in 

an easily learned office business of your 
own, send for free details immediately. 
G. H. Cole, Pres. Syracuse 2, N.Y 


EXTRA Profits 50 to 75% Home Mail Order 
Business. Details Free. Campbell Service, 

1626 E. 75, Cleveland 3, Ohio 

NEW air curing rubber to make 
molds for plaques and statues. Our repeat 

orders speak for themselves. Apex Plastic 

Products, 1740 Estes Ave., Chicago, Ill 


MOULDS made to order—send your mould- 

ing problems to us. Average cost $3.00 to 
$5.00. Mass production setups $5.00 and up 
Mail us your model and we will build the 
rubber mould, Also n models and moulds 
Vallance Art Products, 1873 E. 70 St., 
Cleveland, Ohio 


AMAZE others. Add columns instantly. 

Add faster than adding machine. Free 
details. Maths Institute, Box 633, Mobile 
4, Ala 


SYNTHETIC Latex with Neeprene base for 
making flexible molds! Quick drying! 

Quart $2.00. Gallon $5.95. Pull instructions. 

Plasticraft, 1406 E. 43rd St., Cleveland 3, 
hio 


FREE Literature—Tested Money Making 
Business Ideals. Kelly, 1080-D Casgrain, 

Detroit 9, Mich 

20th CENTURY Opportunity, capitalize 
your ability, no selling or canvassing just 

common sense and will power for financial 

independence. Write today, Barry, 657 

Central Ave., White Plains, N.Y 


SEND details of your business for free in- 
clusion in business directory here. MVL, 
Box 3742, Johannesburg. South Africa 


NAMES, Fresh Productive, Inexpensive. 
Buyers. Opportunity Seekers, Profes- 
sional, Most any class names $5.00—1,000,. 
On Perforated Gummed Sheets. Write 
Dixie, King, N.C 


METAL-Plate Baby 
lustrated. Metalloids 
16, Pa 


GOT $24,500 using 
Magazine, / nee 
year, $1.00: four samples. 30c 


10c BRINGS You lots of mail! Money mak- 

ing ideas, publications, home work plans. 

Yearly listing. Gardenville Publishers, 
Gardenville 2, New York 

MAIL Order Opportunities 

Trade Journal. Copy 25c 
News, Somerville 47. N. J 

YOU R Big mail rder opportunity—No 

me h as ever been as good as right now 

ight. Let me show you how, 

and who will buy. Big profits, 

wr rite H. 8. Smith, 

Milwaukee 7, Wis. 


liquid 


Shoes, Complete, Tl- 
Box 8087, Dormont, 
from “Sche- 
Ohio. 48th 


‘schemes’ 


mer 


oldest 
Order 


Read 
Mail 


TYPEWRITER Repairmen urgently needed 
Earn $40 to $50 weekly spare time. Our 
easy t learn home study course teaches 
repair typewriters e for free 

iter Repair 

ton 12, 


and 
items, 
lipment, 
rracey, 


Directory lists lesale 
rs in thousan of 
macn eq 


tics Dige 37R 


o 


ACHIEVE Wealth! Guaran- 
teed $1,000! Send explanation. 
Katchar, 186 Rutledge St.. Bklyn. 11 


PROFITABLE Mail ng Business. 
arter (re able) rings Success 
Booklet. Al Riegel. 1111 Harrison, Phila 
24, Pa 
EI LOW Worker: Down with Bosses 

tart own business--Be Independe 

Box Kklet describing 137 Test ed Plans, 

P. Padney, 307 York St., Jersey City 

RUBBER M« for asting novelties. 
atex for making Moul Use thorough- 

ly tested and approved prod s. Eastern 

Latex Laboratories, Box 153, Mattapan 

26, Mass 


LATEX for m aking flexible rt ibber moulds. 

Thoroughly tested. No shrinkage. Com- 
plete instructions with each order. Stone- 
ham Rubber Co Box 244, Stoneham 80, 
Mass 
START coin machine route. Buy new ma- 

chines. Immediate Gelivers Prices $35.00 
to $285.00. Write for ci ar. Webb Dis- 
tributing Co Dept P60, 6S. Kedzie Ave., 
Chicago 12, Ill 


MAKE and Mold genuine plastics. Forty 

worksheets with 70 illustrations explain 
simple home and shop methods —processes 
$1. Pree circular. Plastics Digest, 3937D 
Tracey, Kansas City 4. Mo 


PROFITS—Bargains buy everything whole- 
sale, our classified guide shows how 10c. 
Box 12-B, Oaklandon, Indiana 


FREE hot inshine. Build 

Solar Sys Virgin terri- 
tory. No itior Write for details 
Miami Sols fate 175, Dept. A, 
Coral Gables, Fla 


OPERATE Name List 
Full or Spare Time 
MacAndrews, 8 Buick St., Calais. Maine. 


QUICK Money! “Repairing Car Batteries.”* 

At home. Easy too. Write, Batteryman, 
901 South Avenue, Grand Junction 1, Colo- 
rado 


HANDY Men—Earn money home operating 
Community ‘‘Fix-It"' Shop. Write, Staf- 
ford, 708 Rawlings. Carbondale. Il 


SIX Mail Order Magazines All Different. 

16 to 72 pages each. Full 1 of Money Mak 
ing Information 3114-82 W 
nut. Chicago 12, I! 


WONDERFUL opportunity for person in 
terested in Part- wholesale dealer 
ship. Veterans prefe 1. Write for appli 
cation. Danco Distributors 3933 ““D’’ St., 

Detroit 16, Mich 


CLUBS Individus Jeterans 
gate. Real mone) taking 
627. Lynn. Mass 


CASH in every mail. Send 25c for 40 page 
book. Formula, Box 301, Hamilton, Ohio. 


START a ciock shop while clock repairing 

is booming. Our easy to learn home 
study course with pictures and illustrations 
teaches you how to repair all kinds of 
clocks. Information free Houston Clock 
Shop. P.O. Box 5086B. Houston 12. Texas 
SPLENDID New Opportunity to get into 

lexitimate Mail Order Advertising and 
Sellit 1g ! rT expand rapidly 
How’ cl 1 Kraft, 3114-S6 Wal- 
nut. Chicago 12 I 


MAIL Or der 


Water from 


Business By 


Mail, 
Details Free. R. A 


Investi- 
plan Box 


your future 

in this and 

‘To Build Your 

r noted Special- 

10 000-wor r shows how 

make it pay mall-capital-start 

postpaid. Sat act anteed. Maupin 
& Mau Fa Indiana 
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wood Cementcraft 


wood 46, Calif« 


rTnia 


I 1QU ID — bbe r for making flexible molds. 


d Sample free. Chaney 
nville 6, Fla. 
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€ omplete seven 


Box 225, Zeeland, Mich 


es and 
sellir 


1130 


groceries from 
u. Use spare 
point pian 


Easiest meth- 
5716 Junius, 


maik order paper products busi- 


nvelope 


nia 


REMENI 90U s 


Deale 


Or 


MAKE 


630-R 


PORGE 


rs 
ar 


J 


eles 


New 


flex 
bo 


Che 
Ahead 


velopes 
Tremendous 
s No capital necessary 
Service 

3, Nebraska. 


ies aie 


Omaha 


informati 


profits m 


ion of 


Dept 


ail 


tags a> 


xs, 
demand, 
Write 
146, 4721 


ng literature, 
Generalprinta, 


How would you like to be- 


West 
14, Cs 


three years 


oO 


nly 


an 


and tf 
urned Dollar for Dol- 
is Pla 
iples and Approved 


ative 


$1. oO 


z complete details 


y 
ct 


) 


Pina 


Yes, 
$1.00 a week. 
that Was ever 
iat is Guaran- 
> risk whatso- 
is based upon 
neiers. [ft 
allenges criti- 
+ the 
for tractive 
or 


folder giving more 


siti 


ve 


iately 


t ath 


St., 


Guaranteed 


ted or your money 


United Profit 
Dept. 2-M, 


l or part time business 


bi e 


Ente 
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ivelopes 


are 


stickers, 


information 50c, 


Chicago, 


foot 


Woodarts 


Mr 


Westfield 


F 


ree 


inerals 


tT 


Plywood 
x-45, 


of 


Health 
Catalog. Na- 
Oregon, _ 


Annie Blain 
ew Brunswick 


But first get 
help you get 
~ Pp you avoid 
t reports give 
reguire- 
pretes et« 

» for $2 
ness listed 
Auto 
Camp, 
t Book- 
. Room, Taxi 
Jackson, Re- 

Mass 


information 
Long Island 


tart 
ner 


Ss p 


aques, novel- 
le! H. Tooker, 
Ohio 


order's most 
1 entirely new 
capital 
Set 


Big proiits! New 

Details free. Write Opportunity 

« Beach 2, Calif a 

64-page book 

business ideas, 

25 yback Guare 

Box 1651D, Milwaukee. _ 

y tested mail order plans. Details free, 

Boucher, Box 1391, Yakima, Wash. oe 

FIREWORKS! Firecrackers! Torpedoes! 

‘ree Catak Mackay Specialties, Box 
441-A, Mackay. Idahc 


A PROFITABLE business of your own with 
giow in the dark products. Sample i10c 

(refunded) Progressive, 2160 Bleecker, 

Brooklyn 27, N.Y 

EARN Up to $2,000 year 
items for special cash 

only. No patents. Hendrickson. 

Wisc 


ADVERTISING Simplified, earn big pay, 

Learn in 3 months or money back. Introe 
ductory offer $1 postpaid. Young Publica- 
tions ent 4. Ohio oe 
POCKET up to 40% of Nationally Advere 

tised price. Radios, Household Appii- 
ances, Sporting Goods, etc, Buyers’ Ring, 
Landover, Md wae ait z 
START Right. Develop successful, Profit- 

able Mail Business. ee Literature. Jay 
Peterson, Box 752-A, Minneapolis 1, Dn, 
RAISE fish worms small capital, big profit. 

Picture with instructions Three dollars 
money order /. Patton, 1769 Old Shell 
Road, Mobile 17, Ala. c ne eed 
OPERATE profitable home mail order busi- 

ness. Small investment, Details free, The 
Tower, 900 Tower Ave., Hartford, Conn. _ 


FACTORY repaired Shoes, Army, Others, 
Wholesale Retail $1.85 pr. Photo on Ree 

quest. “Gadgets, Box 28W, ac 

Heights, N.Y a 

UNPAINTED Wall Plaques, Booke nds, 
Novelties. 100 Assorted $3.45. 30 itt, 
Samples $1.00. sitesteated list Free. 

Oman, 642 Broadway, St. Paul 1, Minn. 


SMALL Capital Starts Tos Own Advertis- 
ing Agency, At Home In 5S +: Time, 
Complete Operation Exposed. Stock or 
Equipment. Opportunity For terme Earn- 
ings. Stamp Brings Folder and Proof. 5S, 
Snyder, Box 4907-A, Philadelphia 19, 
Penna 2 a ERED SARS LA ieee as 
STOP! Don't throw it away. There could 
be a fortune in your attic or cellar, 
Pascinating particulars 25c. Research Ene 
terprises. P.O. Box 5296, Highlandtown, 
Baltimore, Md 
YOUR own business 
ply sources, Formulas, 
Easily. Oniy 50c,. Louis 
2452-PS, Paterson, N.J a 
WOULD You like shot at $20,000 on invest- 
ment of $80? Maybe you've already heard 
of Colorado's fabulous oil boom. I'll look 
after everything for you for small percent- 
age of profit 30 years experience. Write 
today. Dyer, 1835 Champa, Denver Colo- 
rado 
MEN Women, start 
office; no peddling: little or no 
ment. Folder describing collection of 
plans free. Saunders, Box 24 
Penna 
ESTABLISH Modern Mail Order Business, 
Special deaiers proposition. Complete in- 
formation on reque Dee Hill, Pilot 
Mountain, North Carolina 
MIDGET Motion Pict . 
how make use 
pix, 5922. Hollywood 28, C 


$200. Weekly possibie. Several 
cessful men give you Priceless 
tion in book 101 Ways To Be 
Boss. You too can start a Prosper 
ness of your own now with 
Book prepaid one dollar 
or refund. Lewis Service 
Poughkeepsie. N.Y 
OPERATE able 
Business ls 
Mather. Wis 
WOULD you pay 3 
Color-illustrated book 
ful Enterprises’’ free! Som 
day off Work home Ex; rect 
odd! Pacific, 262-R Drake 
N.Y 


B RONZ E 


inv enting simple 
markets. Ideas 
Argyle 6, 


Complete “plans. sup= 
Show You How 
Greenblatt, Box 


home, 
investe 
137 
Ambridge, 


own business 


Material, ‘‘de- 
$1.00. Midgmo- 
aif 


tails 


Home Mail 
free. Robert 


Order 
Haney, 


$350 made? 
305 On d. Success- 

fer occasional 
something 
New Rochelle 





METALLIZE Bab; 
eymaking bu 

nized consultant. 
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CAST booken rds and novelties 
ubber molds buy your 

castings Free ormation, 

Industries. Manh . Pa 


INCORPORATE 


Shoes! Learn this mon- 
ss from nationally recog- 
See Kushner Ad Page 


We furnish 
unfinished 
Mold Craft 


in Delaware. Many ad- 

vantages. Free details. Corporation Fis- 
cal Company, Inc., Delaware Trust Build- 
ing, Wilmington, Delaware 


FREE booklet describes 137 tested money 
making plans Home Or Office Sem Tem 
Service, 24 Wall St., Norwalk, Con 


PROFITABLE Home Business—Cast Plas- 

ter and ‘‘Marbie’’ Novelties and Statu- 
ary. Formulas, Instructions—$1.00. Stand- 
ard Products, P.O. Box 5822, Dallas, Texas 


BOOKKEEPERS: General ledger ad tax 

report eXperience. Operate permanent, 
Profitable accounting service for the smaller 
business. Part or full time. Simplified 
method. Write now! L. A. Bell, 1402 West 
25th Street. Cleveland 13, Ohio 


MALE Bookkeepers 
where earn big money posting journal 
entries spare time at home For —_ 
write + -Y' a eeecning Service, Port 
Bidg.. Room 402, Kansas City, Mo 


50.000 JOBS Abroad—send $1.00 for list 

Many U.S. Firms with Foreign Interests 
and Complete Information Concerning Job 
Applications. Research Bureau, P.O. Box 
71, South Gate, California 


SELL By Mail 
Prank J. Artz 


Toledo 9. Ohi 


BE Your Own Boss. Invest $17.50 for tools 

and make up to $150 00 weekly regrooving 
tires for used car dealers. Write Ideal Tire 
Groover Co., New Hudson. Mich 


GUARANTEED Income! Grind Lawn mow- 
ers. Instructions $1.50. Mowers. Janes- 
ville, Wis 


— —_ 


Accountants every- 


Write 
Drive, 


Particulars Free 
1060S Harding 


Job Worry? Learn Electro-Plating 
Interesting, Highly Paid Business. Post- 
card Brings full details Free. Plater Hyde 
pt. Ss ox 176, National City. 
Calif 


START Health business by m ail sm all in- 
vestment. Burke, 1345, Robsor Van- 
couver, Canada 


WHAT Makes You Thi 
By Mail? We're Doing It 

Different! Exclusive! ] 

Making Opportur -- 

Investigate! C¢ 

Shop, Box 1082 Tac ma, Wash 


OPERATE ~ tab} e Mi ail 
I natic 


nk You Couldn 
Happily! N 
Money- 
ars Free 
at-To-Do 


order bu 
Pree 
vd 


siness 
\ Robert 
Taylor. Da 
Ohio 
HARDWARE Busine 
interesting and profit 
independent. You « 
store with sr 
vious experienc 
booklet tells you ! 
Divan, P Box 
$4.97 PUTS You 
west Drug Cc 
Ohio 


SELL by mail. Books 
cialties! Big profits 
PS23. Nicholls. Georgia 
LIQUID Marble 

Soundproof Plastic 
molds. Cast novelt 
Big Money, your own b 
mation Write. Bing 
Broad St.. Boston 10, Mas 


GO into rug and up 
mothproofing bus 

profits selling these two prof 

products to stores he s 

Johnson Co., Clarkf Minn 

BABY ——— Preserved Complete Inst - 
tions sive Ri ghts. M. E Wats son 

Bellefontaine ~ Ohi 


MAKE Strange new 

Makes durable, attractive 
roofs. Build for half. Bays 
Oklahoma City 9 


is one of the 


able of ther 
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Floorin 
Piaque 
isiness 


Prod 
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ness 


an 
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plastic le pound 
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Laboratory, 











t POPULAR SCIENCE OPPORTUNITIES 


25 BUSINESS SERVICE 


GOOD “Used"’ self-inst 

books on all subjects bought, sold, rented, 
exchanged. Satisfaction guaranteed. Com- 
plete information and 100-page illustrated 
bargain catalog Free! Write—Nelson Co., 
Chicago 5 


uction educational 


MAIL forwarded 25c. Postcards mailed 15c. 
Personal and bu 2 representation 
St. Louis iirs Beautiful 
Photobook, $1.00 Iticolor Folder 35c 
Mail Service, Box 1784, St. Louis, Mo 


LET us know your wants. Thriftmaster, 
Box 61, Times Square Station, N.Y. 18 


TO Whom It May Concern: We will repre- 

sent you in the principal cities of the 
United States: Alaska: Brazil; Canada 
Cuba; Greece; Hawaii; Mexico; Newfound- 
land; Pana *hilippines; Puerto Rico; 
South Africa and Sweden. Personal or busi- 
assignments $1 per hour. James W 
Parley, Citizens Bidg., Cleveland 14, Ohio 
Note Would appreciate hearing from 
someone who wishes to enter this business 
in your city. Will serd you assignments im- 
mediately References exchanged State 


qual I 


ification 
26 CAMERAS, 
PHOTO SUPPLIES 


HAVE You a camera. Improve your hobby 

of photography and learn how to make 
better pictures. Write today for our latest 
book catalog and sample copy of American 
Photography, containing articles and pic- 
tures by the world's foremost writers and 
photographers. Camera House, 603, 353 
Newbury St.. Boston 15, Mass 


PHOTOGRAPHY for pleasure or prott 
Learn at home. Practical basic training. 
Long established school. Write for booklet. 
American Scho Photography. 1315 
Michigan , Chicago 
CASH! Spot 
binocular movie 
Send full description 
Over 36 years of dependabilit 
era Co Der SP, 179 W 
9 


Chicago 2 
USED Camera Directory 


90 


ness 





for cameras, len 

and still 

for prompt cash offer. 
Bass Cam- 

Madison S8t., 


easn 


Box 1031-K, Can- 
eds of War-Bar- 

Speed Graph- 
Send 


others 


PHOTOGR: 
nlog. St 
BASS Says 


Bass has § 


with carr 
ler's, 6108 
ADVANCED 
in busine a 
raphe Midland P 
FILM! High speed 
post postpaid ) 
$1.75; 620 $1.75: 116 $2.00 
Film n, New Jersey 
FOR immediate Deliver) 
Equipmer Movie Cam 
argers 


amateurs 


Projectors 
Lenses, Scre2n 
r Paper, Chemicals 
mplete stock of Dark- 
room 1 and Hundreds of Other 
Photographic Items. We pay highest prices 
for used cameras and equipment. Send for 
Free New Big Catalog. Flash Photo Sales 
30 W. Washington St., Dept. M1, Chicago 
2, Til 


isand cash 
620. 116 
g Quantities available 
42nd St., New York 18, 


PHOTO Finishers. $15 per tho 
paid for empty spools 127, 120 
and 616. Write stati: 
Howard West, 3 W 
N.Y 
CAMERAS, New car 
Takes 16 pic 
camera order films 27 
Projectors, new ‘‘Excel’’ 16mm, 
Driven complete $15.50 | 
Photo-Craft, Box 470-R, Jamaica 1, 
York 
FILMS? Fresh? Dated 1948, Outdoor type 
$4.09 Dozen. 120 or 620 $4.81 Dozen 
116 or 616 $5.41 Dozen. Postpaid. “‘Camera- 
man” 542X Sth Ave., New York 19. 
CANDY MAKING 


MEN—Women—"‘Everybody Likes Candy”’ 
Learn to manufacture professionally at 
home. (Our 35th Year). Ragsdale Can- 
dies. East Orange, N. J 
30 CARTOONING, 
SIGN PAINTING, 
DRAWING AIDS 
CARTOON Courses—22 Easy Lessons. 200 
figure sketches. 25c coin postpaid. Snack- 
Pack Co., 32 E. Georgia, Indianapolis 4 
CARTOONING, Drs 
stantly Complete harts 
$1. Felix Studio, Box 337, D 
s0ta Ca aa as 
“CARTOONS and Drawing.” (31 lessons), 
0c! Free Catalog. Stone, Lunenburg, 1, 
Mass 
“HOW Tx 


toons 


Good lens 
$3.35. With 
limit dozen 
A.C. Motor 
Postpaid 
New 


did model 
es on 127 film 


lai 





eo 
~é 





characters in- 
instructions, 
iluth, Minne- 


Make Mor 
A eryone 
draw should ha\ t is Free 
Simpls 2ddres artoonists 
Dept. 1446-C, Pleasant Hill, Ohio 
CARTOONISTS Attention! Book of nearly 
300 cartoon markets. addresses of places 
to sell your cartoo Only $1.00 postp 
William Lewis, P.O. Box 42, Butters, Nor 
Carolina 
ARTISTS. S 
supplies. Bar 
Shop. Arnold 2 
INS Made easil 
modern 


th Simple Car- 
who likes to 
no obligation 

Exchange, 


t books courses, 
free. Art Book 


Newe 


CARTOONISTS ! 
Market 25 


Box 101, Mine 





TALK-STUNTS 


Talks. Laugh f 
strated C 4 
kosh, W yt 

CHEMICALS 
AND APPARATUS 


LABORATORY Supplies at Wholesaie 
Prices: Chemistry, Biology, Physics. Cat 
alogue, 10c. National Scientific Co.. 2204 
W. North Ave., Chicago. Established 1908 
WINN’S New Idea Champion Chemical 
ratus-Outfits and Supplies for 
Experimenting ( Estab- 
Send 10c for catalog. John H 
V 23rd St Dept. 612, New 


CHALK 


roducing Program 
10c. Cartoon- 
sin 


CHALK 
$1.00. Illu 
falda. Os 





in dark Six 
136 Lib- 


UMINOUS Paints will glow 
lors airmount Chemical Co., 
St.. New York City 6 
36 Page chemical apparatus order 
book. Complete line of chemical glass- 
ware, apparatus and chemicals. Send 10c 
for this book. Standard Science Supply 
Co.. 1232 N. Paulina St., Chicago 
STUDENTS’ Laboratory Supplies. Send 5c 
for catalog. Mel-Glo Chemical Co., 258 
Fourth Ave., Brklyn, N.Y. 


NEW 


CHEMISTS—Chemical questions answered 
Formulas, Analyses, Minerals Platoz, 
26 Erwin Place, New Britain, Conn 
LABORATORY supplies, chemicals, glass- 
ware, apparatus. Lowest prices. Pamph- 
let free. Meyer Scientific, 76-A Willough- 
by St., Brooklyn 1, N. ¥ 
CHEMISTS, Inventors, Home Experiment- 
Laboratory Glassware made per your 
specifications. Write Glastube Products, 185 
Acacia Ave., Hawthorne, Calif 
GOVERNMENT surplus bargains! New 
hand-operated, high-speed centrifuges. 
Free circular. Kokomo Laboratory Supply, 
1516 W. Walnut, Kokomo, Indiana 


CHEMICALS and apparatus for industrial, 

analytical, and private laboratories. 

Complete supply service for correspondence 

school students. Send 3c for catalog. Dept. 

M-26, Biological Supply Co., 1176 Mt. Hope 
Y 


Ave., Rochester 7, N 


HANDBOOK for 


ers 


Chemica! Experimenters. 
Hundreds of experiments; illustrated: 

50c. Experiment Booklet, 15c. Chemical 

Catalog, 5c. Reading Scientific Co., Read- 

ing. Pa 

FREE Catalog: 
biology, optics 

Evanston, Illinois 


CHEMICALS, Equipment. Books, Etc Spe- 
cial Offers Free. Hallmark Technical 
Supply Co., Jamestown, New York 


CHEMICAL Experimenters Supply Cata- 
log 5c. Colonial Chemical Co., Brockton 
28. Mass 


CHEMISTS supply catalog 5c. Arc Chemi- 
_ cal Co., 1910 Arthur Ave., Bronx, N 
CHEMICALS, 
stalog 5 
Everett 49, Mass 


COIN COLLECTING 


FREE! Foreign coin. banknote and Coin 

Collectors’ Illustrated Catalog to ap- 
proval service applicants. Send 3c postage. 
Tatham Coinco Springfield-D50. Mass. 


LARGE Genuine Ancient 
$1.00, Twenty different 
tries, $1.00; 50 different 
tions $5.00; 40 different 
tions $5.00. Lists Appr 
W. 18ths New York 11 
INDIAN Head cents 
price list, 40c. Schultz 
innati, Ohio 
25 DIFFERENT Coins $1.00 
Box 9014B. Pittsburgh 24 
25 DIFFERENT Foreign Coins $1.00. Royal 
Coin Co., 40 Province, Boston 8, Mass 
WILL Pay $10.00 each certain Lincoln 
pennies Indi es $50.00: z 
$1,000.00 ] 
c inge 


mineralogy, 
Laboratories, 


Chemistry, 
Tracey 


Ounce quantities, apparatus, 
Fleischer's Laboratories, 





36 


Roman Coin, 
coins, | 

coins A 
colns dé 
Delmonte 


Vals 


different dates also 
1053°4 Richwood, 


Harry Elsholz. 
Pa 


Selected Coins, 
Louis, Mo, 


different, 
Atlanta 1, 


Different Finely 
Box 482, St 
federate bills: 5 
Bose, Box 993 


TWENTY 
$1.00. Odde 
GENUINE Cor 
nly $1.00. D 
Ga 
441 


10n 


ANTIQUE Firearms:—5,000 Bargains: 
Rifles, Coins Indian Relics 

bines Cartridges Min 

Catalog *10 with Photogrs 

Wenona, Il 

$5. to $500 EACH paid for hundreds of Old 
or Odd Coins. Send Ten Cents for I) 


7 ues, 
Heike, 


,11U8- 

trated Coin Book, 4 x 6. Guaranteed Prices 

40 years in business. Get Posted. Coin Ex- 

change 2, LeRoy, N. Y. 

QUICK Service; reasonable prices. United 
States catalog 10c. Foreign catalog 10c. 

Ben's Coin Shop, 72 W. Washington, Chi- 

cago 2, Illinois 

TWENTY different Indian head cents $1.00, 
pricelists 3c. E. Walton, 7 Water, Boston 

9, Mass 
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I CONSULTING ENGINEERS rHEM Ics I s. Learn | LEARN Piano Tuning. Prepare for Career 
t New H i Mle I trades in f : 4 f ion 5000 vear 

a- eas ned. Real security, pleasant easy 

idy prof F : rll can be 





Ke 





DOGS, BIRDS, PETS, 
RABBITS 


Rabbits and Cavies 
Magazine 1 
breeds and mag 
e mthiy) 
I 


4 Jept 


Lewis 
agers, assist- WHO? Me 
esses pur- heips ti 
pes of im- a r 
tocoast there B= a De ve 
offer splendid m : 
in a business 


if A good 
is Lewis Trai g qualif you at home — : ; “ 
. ? Placement KNOW . Py, os T a, oan 
1elps to pls j and our amaz- , — gy ‘tr a ow 
lly certifies ; . 
laced. Write 
This course 
ing. Lewis r 
ho HO-2768. | UNISCRIPT Universal Shor id Alphabet 
, i (Pirst and only School free. Textbook iu Lee Success 
s cos of it ind—now in its 30th year.) $5.00. Jesse L. Cx rt Fla 
e 1 inv I ea Pig ~ ~ ; . 
Par : 116th St.. Chicago 43. Il ACCEPT Jesus Christ as your Saviour to- POWERFUL Mental Telepathy. Practical, 
y 


illust 


day and keep the ten commar I free literature. Elgin, 912 Benton, Nash- 
OUNG Homer ar King Pigeons $1.50 a | Pree Bible course. Voice of Prophecy, Box | Ville 4. Tenn 
Pr. Jewe ame art ville, I Los Angeles 53, Calif 49 ELECTRICAL SUPPLIES 
USEFUL beautif ‘ollie-shepherd pups BECOME a Doctor of Psychok & EQUIPMENT 
$i2. Pa slte N iber I phvst Te ach secret : a, niment, ELECTRIC Pencil: Writes—Engraves all 
n degree o s tpai , 
AKE r v ir r " ab- : 2. s Metals $1.00 postpaid Beyer £ 
= _ H ‘ - Saale _—~ Solv | worries. Free book l 4515-C Cottage Grove. Chicago 15 
. « ‘ a nive 1 Truth, 5153-A N. Clark, Chicago 





NOW Repair your electrical appli- 
POR an extreme rofitable | im ances with Chani welding, Electri- 
h Hutch ness, operate a Collection-Credit Bureau cal Heating. Elem Ph ructions 
feeding, | Easily learned. Write: Cole & Associates, delivered, price $1 Stick Porm 25c each 
Rabbitry, Svr se 2. New Yor $2.00 dozen. Chanite Sales Cx pany, 914 
1 - = = South Main. Fort Worth, Texas 
CLINICAL Laboratory Technicians in great . Make 3 r own. 16 in 
’ ; IN MENTS ones a. torn © ag ee ne Fans’? Make ir own r 
DRAFTING INSTRUMENT demand We train ou in your spare a » balanced Alu 1um Fan Blade 
r n ir own home. You can practic 1 . on any e motor 1/6-1 
is. Free catalog while studying. Write for free catalog 50 | welded guard ¢ 
Co., 32 North Wells I ial Technical Institute, B« oa t 4 om 
Texas 


HYPNOTIZE Ar 
Learn ps } 





i) 4 ie x 
mo : —— ‘ , : : cs. St field. Il 
c we . ; 
DRAWING MEDICAL H t i r o 
& ART SUPPLIES Le not ind Suggest Comp 
paid 3 : 





LECTRICAL 
" 5 I 


Therape 
84. We 
EARN $2 


ire Ww 





29 ‘ : SROKEN 
EDUCATIONAI Box 882, Oak i f eiamen 
AND INSTRUCTION SOUTHERN W ' : 


ict work made 
pedestal fans 


i es. 418 
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PISTOL plastic 
post 
atbus! 
KILNS 

es 


aid 


Press Pottery Molds Kegl- 
er, North Wales, Pa 


50 EMPLOYMENT 


N t 
Distributor 
SERVICE 





tin-Am 


GOOD te le in La ica, 
H Booklet. 6c, 


aries i I ting 
Ne w ¥e 
INTERESTED Porei in employment? Thou- 
san ds jobs thro 10ut world. Names and 
‘ over 1s with 
We search 
-World Research Bureau, Box 
jewater, Texas 


ENGINES, 
WINDING Data 
and three ¢ s 0 
631. Kans: Mo 
COMPARE I atalogue on 
H i-F N 





MOTORS, ETC. 

g 225 motors. singi¢ 
Motor Data. Box 
engines &c 
Cc 
CASH for 

H.P 
dale. M 


MOT 


ORS AC 
RP M pre 


ses 


Leah 


flexib) 





FARMS, 
OTHER REAL ESTATE 
» r all purposes. Actual 
5 “acres $90.00 and up- 
and literature. Hubbard, 


Ave Kansas City 4, 


hes, Washington, 
Cregon. Nort! 
favorable 
{ rat lists descr 1g 
1 postwar farm opportunities. Specify 
state. J. W. Haw, 120 Northern Pa- 
St. Paul 1, Minn 


list 


which 
fic F 


OZARK farms. Large free. E Prank, 


Mc tain View, Mo 
STROUT'S Parm Catalog—over 1300 
ns Florida, west to Cali- 
sk on rite Today 
Free. Strout 
aoe York 10, 
hicago 3. Til 
Calif 


Green 


$2800.00 Complete, 
Move in, See ad on 


| A SIX Room House 
| iy for You to 





FIELD GLASSES, 
TELESCOPES, ETC. 


COMPOUND Microscopes easily made. Per- 
f instructions, 50X $1.00. 
3.00. Instructi ons alone 
Manorville, N 

pes 
Brownscope 


binoculars, 
alog free Co., 
N.Y 
Telescope 
alog Free, 


Reflecting 
ions 10c, Cat 
N.Y 

x 15/16" oval face 

1rld-famous opticians 
8 x 50 binoculars. Re- 
ipped edges. Out- 
4 for $1.00 post- 
io rit h order. Ross, 70 
W. B v Nev 7. N 
TELESCOPES 

Send $1 de} Balar 
Law 
rELESCOPI 
pre 


17 power telescopes $3, 
ce C.O.D, United, 
?309-G t t I ic Ohio 


2-section 8 power, 
ed lenses. Indi- 
ich 3-section 17 
polished 

i $2.50. Postpaid, 

Criterion C PS. 327 Trumbull St., 

Hartford, Cor 

ASTRONOMICAL 


pes. Microscopes, 

Cameras Binoculars, Books: Bought, 

= red; Lists 10c; Specify instru- 

it wanted. Rasmussen and Reece, 41 
Mar bet, Amsterdam, N 

REFLECTING Telescopes, 
diameter, equator y 

Dianet stars l 


$ 
475-5th Ave New 
POWERFUI eff 


scopes easily made 


100K $2.00 


telesc 


complete. 3'9” 
mounted. View 
rite Skyscope Co., 


omical tele- 
Perfect lenses and 
200X $3.00. 400xX 
Carl Jamer, 


astron 


$4 00 Ir ist tions 
Manorville. N.Y 
TELESCOPE werful ny type. 6- 
power. 3 section ] ninum construc- 
on, with ientific und 40mm. lens 
Length cl in., open 15-in. Only $1.65 
postpaid. Moneys ack guarantee. Utica 
Mail Order Co., 923 Eagle St., Utica, N.Y. 


56 FRUITS AND FOODS 


MAPLE Syrup. Send $1.00 for sample kit 

Pure and food products. Complete 
| items. Northwestern Sales Co., 
Box 3402, Chicago 54. Ill 


57 FOR THE HOME 


LUMINOU S Nurser Wal 
r itouts glow 
giowlr 

mir 25« Ciret 
469 Irving. Brook}; 
ION Home 


rnew a 


alone 10¢ 








1 Decorations, fas- 
in darkness. Con 
g nu reery pictures 
t able lars Lum 
ATTENT Owners, level sagging 
floors ‘ ll steel] pyramid 
built in jack 
e descrip- 





FOR INVENTORS 
s. Registered Pate 

} Bu 
Protect you 
that shoul 
tion with« 


mvert to Civil 
Information and 





lenses | 


ibilities in 
cash 
pro- 
and 
for sale, 
3A-11106 


INVENTIONS Having profit poss 
demand by specific manufacturers 
or royalty ptive booklet 
tective disclosure rm references, 
how to safe! ose an inve 
ipon request ntion Report 
S. Longwood Dr., Chicago 43 
CASH for practica deas and inventions. 
Mr. Ball, BB-9441 Pleasant, Chicago. 


INVENTORS Take prompt steps to pro- 

r tior Dela are danger- 

Protect, Finance 

and “Invention 

i rmation 

Reason able f nscientious coun- 

Easy payment how to pro- 

and sel] your inventior Vrite us to- 

da\ McMor n : Davidson, 

Patent Attor Atlantic Bidg., 
w hington 4 D 


WANTED: P 

Exchange 
ford 1. Conn 
INVENTORS: Learn now-—without obliga- 

tion—how to protect and sel!) your inven- 
tion. Write for free ‘‘Record of Invention” 
form and complete instructions for making 
disclosure and establishing date of your 
invention We also send our new free 
“Patent Guide for the Inventor’’. contain- 
ing complete information about patent 
procedure and how to sell inventions; 
giving illustrations of many successful in- 
ventions; over 150 basic mechanical move- 
ments. We assure you prompt. confidential 
service. Delays may be dangerous. Write 
today for your free “‘Patent Guide’’ and 
“Record of Invention” form. Clarence A. 
O’Brien & Harve Jacobsor Regis yay 
Patent Attorneys, 62A-E Adams Bu ng. 
Ww ngton, D. C 


as 


ventors 
Hart- 


ractica] Inventior In 


Research Division, D6 


table 
42nd, 


Have 
> Mr 


pg met nd 
ideas? W: 
New York 
INVENTORS: We design and market your 
idea or wroduct. Gadget Designer, 725 
Walnut St.. Room 23. Phila. 6, Pa 
SELL your Invention direc Manufac- 
‘ successfal Inv Names, 
ancial rating ol nufac- 
» product, average li $3.50 
i. Inventor's Guide Service, 
Director 1249 Vicente St 


cisce 16 ya rnia 


free 


you good pater 
Metzller, 11 West 


addres e 
turers any 
Inquiries i 
Joseph Woods 
San Fran 
“INVENTOR’'S Guide 
mechanical ? 
about 
Ledermar 
MODELS of 
ings made 
estimates. Inf 
Laboratory 
NATION :- LY 
Fuller, Box 
INVENTIONS Sold De 
Zschau Engineering Service 
Chicago 
WILL pay cz r high rovalty for prac- 
tica nventi f r ibber or metal 
5926 Regent 


Needed Ir ventions 
Richmond, Va 
Models 


219 


2 Grace, 


100 
$1.00 7056 


veloped 
5 


articles. J 
S H intir 
hes $5.00 





39 ~FORMUL AS, PLANS, ETC. 


FORMUI 
for 


paid 


1 be made 
rd, 716 Tyler 
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WwW. Va 


cK 


‘ 





FROG RAISING 





FUR FARMING 





wo 
Fis! 
J 
Ark 
62 
oR 
I 
Bin 
nes 
Par 
63 
sIx 
, 
Les 


20! 


olBS 


GAMES, 


ENTERTAINMENT 





on wl F Be. 


GENEALOGY) 


A ak Md 





ai 


°s 


HELP WANTED 


Ark 


69 HIGHGRADE SALESMEN 
ADVERTISING Book Matches 
t t ng Manuf 


Wh lesale prices 
vice, P.O. Box 1267, 


nia na or 
Leo Ser Roan¢ 


va 
70 HOBBIES, COLLECTIONS 


JEWELRY stones removed from rings. etc., 
100 assorted $2.40; 50 large Ones $2.40. 
B. Lowe, Holland Building, St. Louis 1, Mo 


COLLECT 





I 
interesting and 
for complete par- 
serican inventors 
N > 


Wash- 


ra ted ‘Boo Kle 
mens Co., 


HOBBYISTS ee Hobby by only 10¢ 
I bby listi Raymond Dow, 2922 


Large Florida 


Dey 66 -( 
D Y 
UNUSED Match Book Covers. 100 al) dif- 
oon ent $1.00. 35 Royal Plash Covers $1.00 
t es Edeiman, 1311 P East 8, 
Clev Ohi 


WANTED Old 
< ' Bray 
MATCH € 
E » I 


and boys only 
inserted in 


2¢) Wi 


HOBBY I 
our na 


now B x : 
FOSSIL 


» Butt 
ee book! 
Park Heil 
Marvland 
EXCLUSIVE bb; ews, copy 
bler Magazine, Box 174-B § 
mm 4 


HOBBYISTS Learn to make 


A re 
Kit 
Ba 
M 
EXCHANGE 


a 


71 HOME CRAFTSMEN 


WHITTLER’S—20 Patterns 
X-acto knife, wood, $1.00 
tler."’ 1402 Charles. LaC 


JEWELRY Acces 


instructions, 
Old Whit- 

rosse, Wis 

nd Findi Plas- 
eyes DACKS, 

clasps, chain rin Promy pir 


ries 


KNOCKDOWN 


ree Pr 


RE DWwOooD t 
McLe Br 


ELECTROPLATING 


ip and operate 


Box 136 


CATALOG Patterns plywood Novelty 

Furniture - Letters - Numerals - Plaques- 
Frames - Weathervanes - Silhouettes - Lawn 
Ornaments 100 Books & Booklet’s on 
Crafts & Hobbies. Picture Frame Mould- 
ings. Tools, Large line Decal Transfers. 
Other lines. Hundreds articies finely il- 
lustrated. Write Wo-Met Shop, Ashburn, 
Georgia 


BUILD lawn chai st y and easily 
made. F r Spin 34 Emerald 
Ave., C 


ENI eer eng etn Fe 
elin : 


‘Sed alig 


hicago Hei 


Il ated 
nsing, Mich 
Woodwork- 
ft fode! 


above mentione 
directions for 
reatise on hobbies 
& proposi 


BUILD Farm Type F 
prints $3.00 Edger 
Prints $1.00. Nict 
Mi 
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0 LAWN Or Y t. Silhoue i vel NVE rl and mms nted | YOUR electric drill 
tv patterns : 5 New Han x Shelf r E i r Unpatented r when used K 
t ) t sawi 1earing—riv 
cular C. K-Jax, P.O 
Texas 
GEARS Por ir 


el makers 





JEWELRY 
MANUPACTURE Costun 
H e Fx Profit. Hobb 
Ww le Supt 
F | t 


DUPONT’S ren 
> 


tee 
North Sev 
CERAMIC 
rew ii . 
al glass and s hell asser rs. Free 
catalog. Philad hia Badg y File mtains 
bert St.. Phi phi inverted cor 





INFORMATION | GENUINE cy 
- — Prices. 1 1 values 
he coe . is and big buying power enable us to | 
onds to treatn kill . . > ¢ ar less | WASHING Machine ar 
igir t parts. Andy's 4325 N 
CENTERLESS and internal 
prance highest 
WwW 
DRILL Grinder r Twist Drills $2.95 
ae gap we - and other Craftsmen’s tools. See ad on 
JEWELRY nding i inks etc. | page 281 
fetal and Plast Send atalog 
. - York IT’S Easy to build your 
woodworking tools fron 
Materials and 


r shop tools 
and performance for 
jobs. New catalog sent on rece 
T eweirv ¥ B cover mailing—describes 23 Lewis 
%5 Postpaid Mone: Is. Address Lewis Machine Too! Co.. P.O 
supply tools. mater at Box 116. Station A, Dept. S-65, Los Angeles 
lowest n Technical Book Co., : Calif 
Dept. MS, 55 W. 42nd St.. New York 18, var 
— - - 81 MAGIC TRICKS, 
1 é ) EXPANSION type watch bands and brace- | PUZZLES. ETC. 
se. DDS Box 26 45 k l | lets repaired. Broken part laced like - 
— —a new. Mens. W er anv make $1 98 m- MAGICIANS’, Gamblers’ secrets exposed 
INVENTIONS WANTED plete job. Shermar r > Shop, 124 W Cards, Dice, Punchboards. Slot Machine 
WANTED—Patented ted inv - 6th St Le igele Cali Catalog 10c. Book Co., Box 671, St. Loui 
tior aving prof ll kind 1, M 
199 LANGUAGE OUTFITS ~ 
- 500 TRICKS you can do 
) Trick 


+ —— 38-111 : | s 1 Dr ~~ 2 1 ANG aces by Linguaphone. Russian, pega of 506 
: nts. Ameri 











cago 43 tug Direct conversa- 
ional method f lastering ar anguage t ' st pre F 
t € : juick easils \ t home. Send for amateur juglas’ Magicland Dalla 
e req , e in 0 in ree book. Lir n nstitute, 54 RCA Texas 
t ig. New York, C -08 


Ag 


INVENTORS 


~ WORLD'S largest professional magic shop 
78 LEGAL DIRECTORY keeps vou in touch with latest tricks 
; rICAN natiies ieee - | To receive mailings send for new cata- 
oe i ey ice, L, Gonzalez, Box log. Holdens. P-220 W. 42nd § New York 


on | MAGIC vanishi 
80 MACHINERY. TOOLS, yee 
SUPPLIES ort 








= later from spect 
EXPERIMENTERS valuable new eel he with p 
springs 15 kinds, nun 10,000 | Ma 1, 2463-D Kensit 


uses $2 Deluxe assortment $3 i : Pa 


Jumb $5.( Guarant chr , ) — ; " 
Son Weer Bhentioen oem THE Pakir” Mor fagazine 
MACHINE shop tools released for Joseph Ra 
rv. Fs . ter =. = 
blades : : diam eS 20” $1 BE a Magician. Large professiona 
n . - J catalog of latest tricks. 25 Ireland 
DSCs: 1 , F-109 North Dearborn, Chicag¢ 
_ Vag fi - '. JUST Out! Guaranteed Fly-Killer igh- 
$260.. 3 f adis 1 Provoking Novelty. 25c. Daykir 6th 
wn & Sharpe ring n Elvria, Ohio ” 
blower i FREE! Twelve iy tricks; magic cata- 
sior log. Send st or postage. Lee's, 2231-5 


McKinley , ley 3. Calif 
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MOST ama ‘ mplete 83 MILK GOATS MECHANICAI Dr r nstruments 
nm r “ Veeck 4 >i > mpe Precision set, 
$12.50 
4 Da i : 0.00 
a. bia. Missouri : shary pie t. $8.50. Arr rplus 
T slid t ‘ Hull 
MILITARY INSIGNIA 
Military emblen when j 
la ¢ jror . 


Jairy go 





with 


4 dustries, Dept 





MINERALS MEDICAL Lat 
& PRECIOUS STONES de mand 


ROUGH Red Garnet 
t Austr Greer 


< 
> 


2 BUFFALO Robes unu 
& $75. G. Am 5 
EXPRESS Wag 
wheels rubt 
on application 
98. Bradley Bea N.. 
2 semi pCsOus al MANUPACTURES C 
! ™ world wide s r for sale. New patent 
overhead, save mor atale to. when mn t 


ite 7-K : . Box 279, Roye 


a'* 


Kip 
- 


+P 


Se 


cords 
Rainbow 


z 
Nx 
M: 
ce 


« 
. 


Sales 173 Ws 
I New Jerse 
idges. 21 GUARANTEED Cockroach Killer: 
‘ike, Wenons l ik : fith apparatus o 


i e r itn a 
$3.00 % cev tT nr 
MISCELLANEOUS £3.59, $ oeek. even 
GIANT 1} leading Mail Ma 
t ies 1 Har 


R= 





Om IFES 


a Pree 


EAA 


NKENNESS Is 


S\= 


$1.00. Re ir 
RECEIVE Mails 


eat 


sey we 
Broadway 
JACKPOT 





MAGNETS 


ECRACKERS! Free Catalog. Ni INICOV 
° : INICOYV 
ers accepted. Vern's Spe “ r~ 
arhouse. Uta rlass. Usef 
r$100 A 
1.00: “Magnet 
: sa . ‘ x 891, Newark 
MANUFACTURING elisa : spon ; FIREWORKS! 
= i ‘ mes t Free Catalog 
441 





tal instr 
l O. Coste 
‘ nsas City, Mo 
BE a good conversationalist! Our practical, 
course eaches you how! 
Box 1222, Colorado Springs. 
Colorado. 
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sav- 
ructions 


HOUSE constr 
ings possible 0 
P.O. Box 713, Mobile 4 
HANDCRAFTED leather illfolds $5.00 
d e billfold kes » $11.00 secretaries 
7.00 envelope bags 
ap bags $45.00 unexcelled 
teraft, Box 1522 


$1 adies beac 

$37.00 shoulder str 

gifts refund Guarantee. Ar 

Jackson, Miss 

VENETIAN Blind tape 25« ard co 
Cord yard. Moore, Box 461 


earch, Box 169, C 


MAKE A 

Power M 
Ser e. Ca 
INVISIBLE 

many use 

i. Elite Nov 
NY 
WHO makes 

Ave N.Y.C 

AUTOMOBILES 


HOBBY 
Barrir 


ALNICO F 
ept a 

“e gt I era 

Box 849. Milwa 

PERSONALITY test 
lentif ith rer 


8 Bever 


MODELS, 
MODEL SUPPLIES 
MODEL 8S! 





SHIP model its and fittings. Complete 
ne Fisher model yacht equipment. All 
Boucher, Fisher, Marine Model and Ideal 
Kits, fittings and blueprints at standard 
prices. Most complete stock in New Eng- 
land. Send 10c for price lists. James Bliss 
& Co., Inc., 220 State St., Boston, Mass 
BIG illustrated model catalog 10c 
Active duc & & , > 53 W 
Jackson, Chicago 4 
MODEL Engine Catalog 
25 Refunded 
Chicago 13 


Railroad Sup- 
plies, 25¢ Simonsen, P3054 
Greenview 
*““MODEL Railways 
structions for build 
ating a complete mx 
365 diagrams 
Science, Dept 
10 


book with simple in- 


oper- 


larts 2 Pop 

66-C, 353 4th Ave 

Waterline Models 
i, ‘ attleship. Essex car- 
rie Cl | i cruiser, Fletcher destroyer 
Kits includ lans, instuctions. and All 
Parts Ready assembling. Free Illus- 
trated booklet aval Ship Model Co 
Ww Taunton, Mass 
“SHIP Model kir book fi 

omplete rf ns for making any 
leon, clipper I + Nautical 
! pages 33 tures, $1. Popula r 
Dept. 66-C, 353 4th Ave.. New York 10, N 
BRASS Gears and Mode! Supplies 

for catalog Work 
Park, Ill 
RAILWAY m« 

page catalo 
69 Eric 
FLY-Powered 


ithrop St 


ises Tf J r i 
ns with complete plans $1 
x 9204S. Los Angele 
CATALOGS (Illustrated) 
Airplane book 


page 
ires < r 


imoufiag 


MODEL Ff 


rplane 


00 RPM 


aranteed 


Ma 
Wast 





MONEY MAKING 
OPPORTU NITIES 
DETECTIVES Earn Big Mone 
5 West 86th. N. Y., N. ¥ 
ARN Meta 
thy: 


e. Remarkable dru 
t atior N 


describes 
a 4 


Cc 220-A 


Y Inclined Men—Own and 
eral Appliance Repair shop 
strated course shows 

Refrigeration. Motor 

business t all 


MANUFACTURE 

Home For Profit 
Wholesale Supply 
Florida Suppl 
PRACTICAL 

literature 
Longmeadow 


ime Jewelry At 
Hobby, Therapy. Free 
Catalogue. Instructions 
House, Bradentown, Fla 


Cost 


Moneymaking plans Free 
Goodrich, 16 Edgewood Ter 
Mass 
EASY money during leisure time. New item 
everyone wants on sight. Details, sample 
International Industries ulver City, 
Calif 
EARN Money at Home—Realize 
pendence Write Successful 
Builders. 508-B, Hollywood 28, Calif 
BUY Articles wholesale. Make money by 
il. Formulas. Trade Secrets. Litera- 

ture free. Massey, 64 Sterling. Franklin 
New Jerey 

THUNDERBOLT Transformer welder 
dial-control, 3 heat stages, 60 amps, 110 
Volts-AC, takes up to 3/32 Rod. carrying 
case all accessories. illustrated instruc 
tions. Professional eavy duty welding 
brazing outfit. $39.50. Also ‘‘Super-Welder 
for light work. 110 Volts. AC-DC $19.95 
Save 2 send check. Or order C.0.D. West 
of Mississippi $5.00 deposit required on 
Super-Welder $10.00 on Thunderbolt 
SuperWelder Mfg. Co Dept. PSC, 23 E 
20th St.. New York 3, N.Y 
1001 MONEY Making Ideas for 
Write Neuway t 
Chicago, Il 


Inde- 
Income 


everybody 
Box 5463 


Best Offers. New 
to-start 
] Par- 
lars Free ll if ‘ Casgrair 
Detroit 9, Mich 
WIN Contest Money. General Contest Bul- 
letin shows how 15 Big pages of helps 
irrent conte listed. Sample 25« 
1eral Contest Bulletin, 1609-A East 5th, 
iluth 5, Minn 
MONEY Making Deals. Plans Rare 
ormulas. Schemes. Folio Free. Formico 
Box 572. Dayton, Ohio 
1 MAIL Order Tips. Opportunities. For- 
las. Information 25c. Magazine Free 
Coshocton, Ohio 


amples mone 


ECEIVE ils, § 
pportunities teadilv one 
ve 25 Zbiegniewicz 147 N 8th Sst 
Brooklyn 11, N. ¥ 
PROFITABLE Idea 1.00 
Michael's Busi : 
Lorimer St.. Bro 
NOVELTY ifactur ffers splendid 
pportunity t¢t t ? 


ymaking 


terature 


Free literature 
Enterprises 715V 
N.Y 


t 
} 


lay 

Francisco 18. Calif 

ELECTRIC Clocks are everywhere you ax 
buildings. h¢ Parking-lots 

Repairs inere g r eas’ 

ires ar drawings 
these clocks. Electro 

v 2350-B. Houston 1. Texas 

EARN roney at home! 
Home Worker Magazine 

Sample. 25c. Sizemore. Box 6 

Kostner. Cl 


GIGANTIC Mails 
- I a 12 


d4,.K 


ntest B 
Ar 


WHOLESALE Source .000 art 
Is ; f 135-A Chestr 


IDEAS, Opport 


Hil 
EARN Money eve 
Adservice, Argyle 


UNE 
1946 
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Mad 
START 
> Ww 


MONEY -Mak 
3 e i 


e Put 

Orders by Mail Keep 
Easy! Pleasant! Every- 
w F Way Plan shows 
Genmerco, Box 

M 
np brings 
PS Des 
security writing short 
features. New, easy 
Write today for ex- 
ter's Institute, 4-P So, 


a2 


BISee. S15 


~ 


me Mail 
r alth 


_ Opportunities 


Pla 
Ave 
DO 


al3% 


x= 


| aiis 
D Harding 


BIR, 


Forty mon- 
Y te guide 
th St.. An- 
Money— 
aques, statue 
ng Products, 
Mass 


er B isiness. 


well Service, 


39/85, 58% 


3 





$14.00 Up. 


"la. 





MOTION PICTURES, 
SOUND EQUIPMENT 


FEATURE programs— 
i $4.95; 
0. Free 
71 Dey 


MOVIE Projectors and binoculars bought 
and sold. List 10c. United, 2309-D Law- 
ence, Toledo, Ohio 

MOTOR Driven projectors $16.00 

paid. Sterling's, 679 Northampton 
Pennsylvania 

LOW Price Electric Projector. At last a 

all meta] projector. Will pro- 

large photos. drawings, post- 

In full color or black 

uses for schools, home or 

nd only $3.98 or sent C.O.D. plus 

fees. Disco Sales, Inc, Dept. ESI, 

sau St. N.Y. 7, N.Y 


Kodachrome subjects, 8mm 
glamour color sample, dime. 
Box 668-C, Ithaca, N.Y S 
jmm and i6mm Sound Film and Equip- 
ment. Will trade for 16mm Film and 

Equipment. Send stamps. Mertz Films, 

Springfield, Ill : cS. 

LEARN movie projection, management, 

Pree catalog. Theatre School, Elmira, 


BEAUTIPUL 
Lists 
( ampt is Pilms 


» 
¥ 


UNUSUAL Movie! ‘*‘Temptation.”’ Featur- 

ing Beautiful Models. 50 {[t—8 mm $83.00, 
100 ft—16 mm $5.00. Fine Art Productions, 
Box 2084. San Antonio 6, Texas. 


UNUST AL 8-l6émm. film subjects. Big 

Catalog with sample film, 10c. National 
Film Exchange, Sta. E-Broadway, Toledo, 
Oh 


8MM, 16mm, 35mm, films, List and samples 
10c, Paramount, Monmouth, IIL 


PROJECT-O-COLOR The New Sensational 

accessory for movie projectors available 
now! Information Free. Write Project-O- 
Color, Palatine 20, Ill 


1946 PROJECTORS, brand new! Victor 40B 

i6mm sound projectors $425! Universal 
PC500 8mm 500 watt projectors $63.50! 
Shipped prepaid in U.S.A.! Our reference 
Dun, Bradstreet! Charlie Poorman, Dept, 
*S. Schuylikill Haven, Penna 


HOME Movies. Rent-buy-swap 8/16mm 

silent and sound at money-saving rates. 
Details for a dime, Midland. Box 429, Oak 
Park 3. Il 


PILM, Free Processing 100 Ft. i6mm Wes- 

ton 6, $2.50; Weston 24, $4.90; Weston 64, 
$4.95: 25 Ft. Double 8. Weston 6. $1.35; 
Weston 24. $1.89: Weston 64, $1.99: Write 
for circulars, Fromader Genera, Davenport 


5. Iowa 
NEW! DeLuxe Hollywood Sepia 8mm 
amera film. Your own movies like popu- 
wood golden tone movies! Double 
» $2.00 roll! For Univex 8mm cameras 
roll Pree inishing. C.O.D.’s ac- 
cepted. Eso-S, 828 W. 39th, Kansas City 2, 
fo 
Cc AME RA 3. Projectors, Accessories All 
ms. Lists, free. Box 337-N, Val- 
N.Y 
FRESH Movie Films 100’'—16mm $2.25. 
Three rolls $6.00. 25° double 8mm $i 25 
developing incl ~ ¥ Senacendor r, 479-a 
iincy St.. Brooklyn, N.Y 
USED i6mm, 35mm projectors 
Avond, 24 W. 46 St.. New 
16mm SOUND Comedies, Musicals, Shirley 
Ten.ple, Bob Hope. Bing C y. Stoop- 
nagle, others. Comedy House, 1 Ww. 46, 
New York 19 


SOUND and Silent Rental F 
anywhere. Free Catalogs. Nation 
na Service, 71 Dey St.. New Yor 


ART model Rentals exclu 
Adults. List Larm Com- 
pany, 3023 Seyburn Michigan 
LIDE Projeciors Vokar” $13.95. ‘“‘Mar- 
tor $27.50 Slide viewers Magna- 
scope’ $2.50 *“*Da-Brite $1.95 
leatherette case $2.95. with case and 
Kodachrome art-model slides $4.95. S 
slides 50c. Add 25c postage. Photo 
Box 470-5, Jamaica 1, New York 


cameras, 
Y ork 19 


is shipped 
1a] Cine- 
films 7 
enclose stamp 
Detroit 14 


UNUSUAL Home Movies: Travel. Adven- 

ture, Sports, News, War films. Many film 
bargains. Big 1946 Cata and sample. 
Dime. Audet, Box 6520-AG, Philadelphia 
38, Pa 


MAKE $8.00 to $10.00 net profit daily with 
your 8mm or ién projector Write, 
Metcalf. 10806 So. Glenroy Ave., Chicago, 
Il 
91 MOTORCYCLES, 
BICYCLES, SUPPLIES 


LARGE stock Indian parts. Expert 
rebuilding Indian Motorcy 
Kansas City 1. Mo 


WHEELS, Tires, Tubes for Motor Scooters, 
Midget Cars. Wheelbarrows. and Indus- 
trial equipment All sizes. Bicycle Parts, 
accessories. Lar gest stock in United States 
Send dime for li Cycle Transport Com- 
pany. 1241 S. Michigan Ave., Dept. C, Chi- 
ago 5. lilinois 
CHANGE your Bicycle to Electric or Gas 
Motorcycle. Write, T. M. McDonald, 837 
Magnolia, Beaumont, Cali 
WHEELS! Complete wit 
wagons scooters 
mowers. 6°, 
Mig., Co., 811 E K.C Mo 
BOYS Steel Scooter New Low price $3.95 
C.O.D. Dandee Distributing Co 320'> 
W. Second St., Los Angeles 12, Calif 
CUSHMAN Motorscooter less motor $18; 
Midget racer less motor $35, motor- 
scooters $40 up complete; motorbike $30: 
i's h.p. Smith motorwheel $3: New 2 h.p 
Lauson motor in factory crate $22; Briggs- 
Stratton motors $6 up. Over 1500 smal) 
tires in stock, $1.50 up. Mailorder only 
Send 25c for catalogue Number 13 just out 
listing these and hundreds of other bar- 
gains. (35c by first class mail.) Midget 
Motors Directory, Athens, Ohio 


MODERN Motorcycle Mechanics manual, 
560 pages, 300 illustrations, covers Har- 
ley, Indian and English makes. The most 
complete motorcycle book published, $3.00 
postpaid. Nicholson Brothers, Motorcycle 
Engineers, Saskatoon, Sask., Canada 


MOTORSCOOTER P sf ys 
Simple to build. Use ! ” 
gas motor. $1.00. Strachen Scooter Sh 


Howard 3, Kansas 


USE scrap parts and easily build your own 
two-passenger midget “‘Jeep" or speedy 
Scooter-Car (three wheel, tw 
runabout, powered with smal] gasoline en- 
ine.) Working plans for both vehicles only 
$1.00. Universal! 7 Algonquin Toledo 
6, Ohi 


PROFESSIONAL Midg 
scooter, Midget a 

Motorcycie. F 5 

four contained 





Sales. 


Speedy 


passenger 


rated handbook 
sed motors, mot 
included 
Ohi 
BUILD America’s lowe i 
scooter speedster! Complete plans, spec! 
fications, $1.00. Big list bargain priced 
motors, ¢ i luded free tor 5 
Box 1682-CS, T lo, OF 
MOTORSCOOTER $10, Motor $3, T 
Ser 25c for big new catalog N 
printed isting 
bargains 


WHEELS Stee 
Toys, Wagons 
ble. Ur 

tte Ave., 
INDIANAPOLIS Race Hist 
istration 
every event held 
ce 1909. Year by 
De Luxe edition 
jing $5.00. Post- 
our ad *‘Automobiles 
Dept. B67, 2125 W "ico, Los 
Angeles 6. Calif 
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Scooter $2.00 
Plans $1.50 
Pico, Los 


PLANS For 


GLISH ptorcycle Magazine. Photo- 
graphs, arti 5 | ments interest- 
copy 50c 

Pico, 


foreiz 
postpaid. Cl 
Los Angeles 
NUMBER Three Clymer Motor Scrapbook 
now ready. Entirely different from Edi- 
250 early automobiles 
jescribed. Pike's 
Floyd 
»thbound 
available 
Automobile 
Clymer. 
Angeles 6, 


FLOYD CLYMER’S Motorcycle 
Books Motor o to Manage 
Them $1.50 1z Manual 
$2.00 e Service 
Mar to Obtain 
It $ arr English Mdtor- 
cycling Magazi Complete 
Plans build a ive Motor Scooter $2.00 
Plans Electric Bicycle $1.50 
all books postpaid. See our advertisement 
under Automobiles for Automobile Books 
Clymer, Dept. B60, 2125 W. Pico, Los 
Angeles 6. Calif 
Inner Tube Wheels. for small 
wheelbarrow power scooters, 
Sizes 8” to 18” 
first-line quality 
vable inner tubes and 
ntable wheels. Not to be 
bele tires 
Can also suppl: Forks, straight or 
swivel. Free ci nd prices. Jahant 
Co., 628 East Exchange St., Akron 6, Ohio. 
GENUINE Mot Parts Complete 
wheels, tires 4:00 x 7, 3:50 x 6. 
AMSCO centrif l lutch. Windshields, 
side cars. All other and accessories 
Write for parts li d genuine engine 


s pneumatic 


»-Scoot 


parts for Briggs tton, Lauson 
American Mot 
Ave.. Chicago 7, Il 
92 MUsIc, 
MUSICAL INSTRUMENTS 
SONG Poems Wanted, for musical settings. 
Send poems for Free Examination. Write 
> outlining Op- 
Salem 12, 


1313-23 Carroll 


-Scoot 





PIANISTS 


sightrea 


tion ‘Pree Booklet 
Dept, 96-F, Covina, 
HAWAIIAN Music 
fifteen tt 
Ir titute : 
Tulsa, Okla 
HARMONICAS $1.35 i tpaid 
Instruments ree Catalogue. Maple 
sic Shop, 98 Maple Ave., Newark, N.J. 
PHONOGRAPH Record Ser will 
hip you 30 good used ‘Juke box records’’, 
Satisfaction Guar Novelty 
Co., 1014 Mass, Lawrer 
POPULAR Advanced Piar 
chords. $1.50. William to, 
Ave., Union City, N.J. a vt 
HARMONICA Magic flasy new system 
eliminates notes. Self instruction method 
includes 75 songs. Send only $1.00. Money 
back guarantee. Harmonica Magic, Dept, 
PS-1, Box 3445, Merchandise Mart, 
Chicago 54. ie in 
“GUITARS”"—"Band and Orchestra In- 
struments,"" ‘“‘Harmonicas’’ List Free. 
Rudolph’s, Atchison, Kansas 


ew 


Band 
Mu- 


4 $5.00 


anteed John’s 
e. Kansas 
Course on 
4215 Park 


HAWAIIAN Guitar C 1 Chart 
Over 650 Chords in A- h-C. -B- 
d Diagrams by Sol Hoopii and Dick 
Best for arranging. Fator’s. 935 
Santa Barbara. Los Angeles 37. Calif 
FOR the best in late used jukebox records 
write, Olin Milner, 335 McDaniel, At- 


! Georgia 


lanta 

HARMONICAS $1.50, $2.00, $2.90. Musi- 
cian’s Shop, 2 E. Centre Street, Balti- 

more 2, Md 

WANTED Coin operated old-style musical 
instruments cash. Bobs, 112 E. Seven- 

teenth St.. Los Angeles 15. Calif. 

93 NAME LISTS 


MILLIONS of Names, All kinds, State your 
needs. Q Service, 422 8S. Dearborn, 

Chicago, Ill 

95 OLD GOLD, WATCHES, ETC. 


GOLD $35.00 Ounce—Mail old gold teeth 

diamonds, jewelry. watches—receive cash 
by return mail. Satisfaction guaranteed 
Free information. Dr. Weisbere’s Gold Re- 
fining Co., 1500-B Hennepin, Minneapolis, 
Minn 


WANTED—Old 








or broken jewelry. Cash 

paid immediately Mail gold _ teeth, 
watches, rings, silverware, diamonds, spec- 
tacles. Satisfaction guaranteed or mer- 
chandise returned. Information free. Rose 
Smelting Co., 29 E. Madison, Chicago, 
Dept. ¥ 


96 OLD STAMPS WANTED 


WHAT have you to offer? A collection? A 
“Shoe Box"’ accumulation? Anything in 

stamps. We urgently need them. Spot cash 

paid. Cosmopolitan Stamp Co.. 1457 Broad- 

way (Times Square), New York. 

WANT Uncancelled United States Stamps. 
What Have You? Ben's Stamp Co., 72 

W. Washington, Chicago 2, Ill 








98 PATENT ATTORNEYS 


C. A. Snow & Co., S-427 Snow Bidg., 

Washington 1, D. C. Registered Patent 
Attorneys, Established 1875. Literature 
mailed on request 


INVENTORS: Before disclosing your ine 
vention to anyone send for Form ‘‘Evi- 
dence of C6nception”’; ‘Schedule of Gov- 
ernment and Attorney's Fees'’ and instruc- 
tions. Sent free. Lancaster, Allwine & 
Rommel, Registered Patent Attorney, 413 
Bowen Building. Washington 5, D. C 


““INVENTOR’'S Guide’”’ free, containing 100 
mechani 
about patentir ions. Fre 
B. Ledermann New York 7 
PATENTS Obtained; selling service, in- 
formation, r ding forms free. Labiner, 
rid B New York 7 
INVENTORS: Learn now—without obliga- 
tion—how to protect and sell your in- 
vention. Write for free ‘“‘Record of In- 
vention’’ form and complete instructions 
for making disclosure and establishing date 
of your invention. We also send our new 
free ‘‘Patent Guide for the Inventor."’ con- 
taining complete information about patent 
procedure and how to sell inventions; giv- 
ing illustrations of many successful in- 
ventions; over 150 basic mechanical move- 
ments. We assure you prompt, confidentia! 
service. Delays may be dangerous. Write 
today for your free “Patent Guide” and 
“Record of Invention” form. Clarence A. 
O’Brien & Harvey Jacobson, Registered 
Patent Attorneys, 62B-E Adams Building, 
Wrshington = 
INVENTORS—Take prompt steps to pro- 
tect your invention. Delays are danger- 
ous. Get new Free Books, ‘Protect, Fi- 
nance and Sel] Your Inv ion,"’ and “In 
vention Record’’ form, Preliminary infor- 
mation free. Reasonable fees. Conscientious 
counsel. Easy payment plan. Learn_how 
to protect and sell your invention, Write 
us today. McMorrow, Berman & Davidson, 
Patent Attorneys, 143-E, Atlantic Bidg., 
Washington 4, D 


rank 


INVENTORS: Write for information on 
Patents and ‘‘Record of Invention"’ form, 
free. Randolph & Beavers, Registered Pat- 
ent Attorneys, 340-A Columbian Bidg., 
Washington 1, D.C 
PATENTS Secured. Two valuable booklets. 
“Patent Protection’ and “When and 
How to Sell an Invention.”’ together with 
valuable ‘‘Evidence of Invention” form sent 
free. Write immediately to experienced 
patent counselors ctor J. Evans & Co., 
141-G Merlin Bidg., Washington, D. C 
PATENTS—Trade marks. Irving L. Me- 
Cathran, 316 McLachlen Bidg., Wash- 
ston 1, D. C. Registered Patent Attorney. 
99 PATENTS 
INVENTORS: Test the commercial value 
of your patented or unpatented inven- 
tions, quickly and inexpensively. Write for 
free information. Institute of American In- 
ventors, Dept. 30-B, 1926 Eye St., N. W.., 
Washington 6, D.C. 
PATENTS Designs. Fred C. Geiger, 511-A 
Bond Bidg., Washington, D.C. 
OBTAIN your Own Patents. Free Circular. 
Aristocrat Co., 545 Fifth Ave., New York. 


CAPITALIZE inventions without patent 

expense. Patents guarantee No Protec- 
tion. Send $1.00 for booklet, ‘‘The Patent 
Racket", and profit thereby! Ryan Valve 
Co., Box 142, Easthampton, Mass. 
RELIABLE Patent office searches $10.00, 

Prompt service. Free invention protection 
form. Mail sketch or description to M, F. 
Bell, 723 - 19th St., N.W., Washington 
6.D.C 


100 








PATENTS FOR SALE 


THREE first class items, outright or roy- 

alty basis. Sensational new type tweezers, 
household nail and screw starter, new non- 
mechanical pencil, (no sharpening neces- 
sary.) nothing like it. Items Patent Applied 
for, information to Manufacturers only. 
Ellis B. Law, Box 588, Gulfport, Mississippi. 


OUTRIGHT or royalty wardrobe 
automobile seat for hanging clothes 
wrinkle-free while traveling. Mrs. A. Z. 
Looney 2 Sunset Drive, Lexington 19, Ky. 
101 PERSONAL 


DRUNKENNESS Is a disease which re- 
sponds to treatment. Medical skill plus 

human sympathy prove successful with 

liquor and drug cases. 60 years experience. 

Write for free booklet. P. S. Nelson, The 

Keeley Institute, Dwight, Ill 

LEARN Ventriloquism. 3c stamp brings 
particulars. Smith, Dept. 401, 801 Bige- 

low. Peoria, Lllinoi 

POEMS Wanted for Musical Sett 
poem for immediate consideration 


r Music Masters, 646A Beacon 


basis. 





1. Send 
Five 
3idg.. 
Sufferer verything 


PSORIASIS Has 
r relief 


failed t bri a) ten rary 


wr 
Ye 
Dept. § Box 3583 
MAIL Postcarc 
own Hance iting 
A. Kerry, 1292, Noel, Mo 
MAIL 
Cc 


nfiidential 


Cleve 


forwarded from the Ozarks 
Kerry, 1292, Noel 


PERPLEXED? Depressed? Inv« j 
Yourself, Confidential Advice Send $1.00 
Professor Ethelbert, Box 3424, Jacksonville, 
Fla 
THINK! Amazmg ‘“‘Key 
anyone: great leaders y 
negie! Napoleon! Ancient Healing 
chology that works—Master Key 
Riches! Health! Success! ‘‘Mystery Mes- 
sage’ Free-—-Cosmocracy, Box 7-EE, Long 
Beach, Calif 
OZARKS Postcards 
Jessie James film 
A. Kerry, Noel, Mo 


To Power"’ 
discov 


where the sensational 
was made, 5 for 25c, 


JUNE 
1946 57 
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OME r ; Re 


Re 


raph on 


e 


ret 


out- 


irned 


ffer New 


1 
I 


220 W. 2ist St } 2 
102 PHOTO FINISHING 

MONEY Back Gua All thi 
Ro leveloped. 8 bigger DeLuxe prints, 
also 8 regular prints, plus two beautiful 
Leathertone 


Dept. 68, Des 


alis it 


I 





tee 


enlarge : tasteful 
frame. Lifeton to Co., 
Moines. Iowa 
8 EXPOSURE 
for one Ve 
largement ipon rin ic 
2 Pred A. Ea r Iowa 
SENSATIONAL tory offer! Send 
snapshot or nega this ad. and 3c 
We'll send you a beautiful 7° x 5” enlarge- 
ment! Or, Kodak rol] developed with 16 
guaranteed deckled-edge velox fadeproof 
prints or 8 double-size prints, 25c! Special! 
From your negatives, 16 regular-size or 8 
double-size reprints, 25c! Candid Rolils—36 
exp. 35mm developed, vaporated, enlarged 
to 3x4, $1.00! 18 exp. 50c. Reprints, 3x4, 3c 
each. We have new, perfect 35mm film. 
Low prices. Free Mailer, details on re- 
quest. American Studios, Dept. 280, La- 
Crosse, Wis 
PHOTOGRAPHY for pleasure or profit. 
Learn at home. Practica] basic training. 
Long establi thool. Write for booklet 
of Photography, 1315 
Mich Dept. 1721, Chicago 5 
CENTURY delivers work and service that 
can't be beat. 8 exp. roll 25c with two 
professional enlargements Free. Century 
*hoto Service fis 


ver 8 exposure 40c, 
and Free en- 
minimum 


gar 


aCrosse 


1¢ in 35 MM finishing 
fine grain 3'4x4'2 
deckied, embossed margin 
hteen exposures 75 16 ex- 
36 exposure reloads 50c 
this ad with $2.00 an 
36 exposure reloads 
exposure rolls in beauti 
t finish with 
Mailbag Filr 
ago 80 
We Have F 
20 & 620-—-33c ea 
r snaps! 


$1.00 val 
exposure 


ms:-11 
127—2 


as 
ped, ai y ts har 
autiful as mos 

y 35c. Hand « 

r 45c. Midwest 


ures 3 each 
4x4',. from 


BEAUTIFUL double size Pict 
from 116 and 120 negatives. 3 
all other sizes, All work guaranteed. Over- 
night service. Roll developed and 8 pictures 
30c. Roll 12 pictures 45c. Roll 16 pictures 
66 Enlargements on double weight por- 
trait paper 5x7-——30c 8x10—50c. Copies 
made from ar picture 75c. Pacific Photo 
ee, Box 666. San Francisco. California 


largeme 


week. Ne 
Pilm, 2227 
DON’T 
jality 
developed 
only 25« 
Grain dev 
90c; 18 
35 18—2 
20c; 8x10 
print and 
Saint John St 
BEAUTIFUI 
your negat 
Commercial 
Philadelphia, Pa 
BEAUTIFUL enlargement 
ture on roll 25c. Cut Ra 
A-6. Janesville, Wis 
11°x14" FROM Negative 
Photo, Box 395. Newark 
50 RE-PRINTS $1 No 
1408-S Bond. Rockford 
GENUINE Moen-T fi 
by thousands since 
developed with 16 ¢ 
25c. Moe te 
Wis 
8 VELOX er 
negatives 
Service, 406-E 


hand red 
ive $1 


>hot 


Lab 


ne 
1898 


for 


arge its 25c. Send 
1 offer 
Albany 2, N.Y 


and 
Or 


8x10 photo from 
snapshot $1.50. 
P.O. Box 2412, 


from each pic- 


te Photos, Dept. 


$1.00 Barbell 


. New Jersey 


Il 


nishing approved 


8 Exposure roll 


s or 8 enlargements 
Service 


200 La Crosse, 


roll or 
Young Photo 


2 BEAUTIFUL Hi-Gloss prints each good 


negative and enlarging c 


6 or 8 exposure roll deve 
photo Co.. Weatherford 


INDIVIDU 


se, Wis 


oupon with each 
oped 28c. Owl- 


Oklahoma 


Each Negative 


yictures. Roll de 


Film. W 
ffers. 24-hou 
Service. Box 


8 beaut 16x 
ef 
) 





PLASTICS 


CELLULOID—Beautif 
les. opaqu 


nakers eve 


pieces appr a) 50 sq in 


Price $1.00 
Craft 


ster 7 


ize 

Roche 

PLASTICS 
ics Cata 


BEGIN 
Laborato 
ukes 6 

P strene 


ide 


University Ave., 


10c for 


post 


r Complet 


lany 
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PLASTICS new Plexiglass, 

Lucite, anc atalin—Sheets, rods, tubes, 
Etc. Plexigls and Lucite ent s per sq. ft 
1/16” $1.60 00; 3/16” $2.25; 44” $2.75; 
*2” $3.75 2” $4 s” $7.50; etc. 5 dis- 
count over over 10 sq. ft. Kits 
$2.00; $5.00; Postpaid. List free 
Send money order las-met and 
Engineering. 4648 Shirle lL, St. Louis 
15. Me 


Su 1 plies 


5 sa 10 
& $8.00 
Sales 


144 square 
1/16” 


14” $2.5 
; 1” $9.7 
10 discoun 
prepaid. Send 
2618 St 


Send 
Supply Co 


6. Mo 
10c BRINGS « sooklet wi 


h Illustrati 


v Tackle, Green 
Terrace, Kent 
LEARN rr forkin ith Plastics”’ 
Full info tion on sheet l rods, 
tubes rad n sizes r fabri- 
ratior I ng ling ling. ce- 
menting. 1 i l homework- 
shop. Or 1 tpai Mone back 
guarant Book Co 
Dept. M4S bw York 18 


lors; sheets 


Der Ave., Chicago 19 
CATALIN S« nd Rod Asst. Many 
colors. Minimum |! zth 6”. $1.50 Ib 
Polys iT I 
diam. x 48°. | h ‘ 
14” x 72°, 46c each. Vinyl Film 36” 
suitable for raincoats, gun 
aprons, et« n clear, green, red, blue. 75c 
yd. —5 yards $3.50. Please add 10°: to cover 
postage when remitti Satisfaction guar- 
anteed. Berton Plastics 1 7. 2ist St., 
New York 10, N. Y. Dept. P.S 
PLASTICS Fabrication Manual and Plastic 
Materials Ca al log. both for 10c. Tells you 
how to saw. drill, rout, machine, form, etc 
A money- k guide. Berton Plastics—21 
W. 2ist St.. New York 10, N. Y. Dept. P. S 
PLEXIGLAS Lucite scrap from our fac- 
tory asked. Make smal! articles, 
jew v. handbag-ornaments, nov- 
thicknesses assorted. 6 pounds 
5.00, add 10c postage 
Murray St New 


vrene rystal clear. ‘n° 
5 each; 
wide, 


f covers tents 


mostly m 
costume 
elties. Siz 
$3.00. 1 
Plastic 
York 7 
LUCITE 5 Ibs y 10 Ibs 
Postage. Chas t 307 14th 
Penna 
*‘LUCITE” Clear 
tubes. C€ 
»paques r 1 
mt. Also kit Manufact 
send for free i list 
7 lar Lane 


$4.50 plus 
Arnold 


rods 


parent, translucent 


r transparent sheets 


sheet 


ics Corp Tean 


Jerse 





POULTRY 
AND SUPPLIES 


RAISE turkeys the new way, W 

information exp] 1 how 
to $3000 00 in your ba 
National Turkey Institute 
lumbus, Kansas 


109 PRINTING, 
MULTIGRAPHING, 


Go 1D pr i 
quar i 
tenes $2 75 § 
son 1382-B 
29 


4+ 


var 
Det t 





ETC. 
sing! Low prices! Large 


600 ENVELOPES $ 
Mango 1-B Sou 
N.J 
ADVERTISEMENTS 
tisements cast only Ic 
Dow, 2922 164th St., Fl 


Hobby 
a w 


Satisfaction—Get our 
first! Dover Salesmart, 173 
Ave., Dover, New Jersey 
Reasonably Priced. Prompt 
Treaster Printing, 


QUALITY, Economy 

Quotations 
Washington 
FINE Printing 

Service Samples 
(S5-46). Milroy, Penna. 
QUALITY Printing At 
les pricelist Ada 
mn : - 


Cost. Free 
30 W. 


Lowest 
ms-SP, 
Ww 
Prompt efficient serv- 
ice. Samples akeside Press, Bolton 
Landing, N.Y 
a ALITY ting 
jamples 
we Third illiam 
QUALITY 
sonal stationery 
statements. Prices 
Mero Products, 99 
sutawney, Penna 
350 BUSINESS cards $1.00 postpai d. Art- 
r 40-06 97th, Corona 2, N.Y 
LETTERHEADS 
$2.75 Postpaid. Advanc 


Priced. 


292 


Moderately 
Free. Keystone 
sport 3. Pa 

Printing prepaid: Business, per- 
Letterheads, envelopes, 
reasonable Samples. 


Morrison Ave Punx- 


Ohic 
EACH 8', 11—20 Ib 
terheads,. 6°4 Envelopes 

$2.00. Race Printing 


Hammermill 
printed, post- 
Hudson, New 


Crane, 





Qur Printing Prices First 
3024A White, Kansas City 3, Mo 
AT LAST!! Satisfactory Printing—Samples, 
Mail Printing, P93, Danvers, Mass 
Gu MMED Labels and —— nery. List Free. 
Box PS-135. Spiro, Ok): 
SEND 10 36-page 1946 price- 
t—r order. McCall Press, 
1a 5. Nebr 
Envelopes Circulars, 
Labels, imitation let- 
1anship, low prices. Get 
your Lonelm 


au) Idiny gz. Ohio 


PRINTING OUTFITS, 
SUPPLIES 
own Postal Cards, paper, or 
“Printomatic Self-feeding 
Rotary Postal Card Stencil Duplicator. 
Only $9.50 with $2.35 worth of supplies, 
Stencils, Ink, etc. Literature Free. Pitts- 
burgh Typewriter Supply, 336-RE Fourth 
Ave.. Pittsburgh 22, Pa 


PRINTING equipment, type and suppli es 
Send stamp for details or dime for com- 

plete illustrated supply book. Kelsey Inc 

X-8. Meriden. Conn 

CUTS—Make real halftones. linecuts your- 
self! Samples 25c, Particulars free, Rapid 

Chemical Service, Edwardsville. Dlinois 

a P E NSIVE hon 


s free NOV elts 


Now 
nded fir 
Omal 
LETTERHEADS, 
der Booklets 


for ou 


1326 S ith 


needs 





PRINT your 
anything on 


-made printing press. 
Shop. Downsville, 


Type, Supplies Lists 
vice. Loysville. Pa 


aha gt Sa! Presses 
baugh Ser 
PHOTO- Er gravings Reasonable, Estimates. 
t Lexington, Weth- 
Send 10c for Catalogue 
Supplies. Barnhard Co., 
6 Columbia St., Newark 5, N. J 


lil PROFITABLE 
OCCUPATIONS 


CING home study course in com- 
akir Practical basic training 
r thos yith aptitude. Nearly 
Send for free booklet 
the Baking Industry.” 
school, 1315 Michigan 
cago 5, Ill 
FROM Half Acre! Growing eg 
I supplied t 
ited Growers, Dept 
t 





ANYNOUN 


m ish- 
Patent 
169Y 


WEEKLY 
Fresh 
free spawn 


growing 


Made 
ried. Dominion 
~ ig American. 
Canada 


LOCKSMITHING—Profitable Business or 
Hobby! New course teaches you how to 
pick locks, fit keys, de-code, masterkey, etc. 
Easy self-instruction lessons. Bargain price 
Fascinating 100-page illustrated catalog 
Free! Write Nelson C« Dept. 2-01, Chi- 
cago 5 
MAKE Beautiful Costume Jewelry At Home 
For Large Profits. Hobby or Therapy 
Free Illustrated Wholesale Catalogue of Sea 
Shell, Metal and Plz Parts Contains 
Detailed Instructions Florida Supply 
House, Bradenton, Fla 


MUSHROOMS Grown 
structions 50c. Spawn $1.00 
William, Winnipeg, Manitoba 


LEARN sewing machine 
well. Work at home ] 
man-ual fixes ans like Ww 
Town, or cou 
Copyrighted. Gu 
man, 231 Main, H 
EXCELLENT 
breeding stock 
nished. Franklin Y 
York 
GOLD—Stamping 
able. Free booklet 
Dept. PS 1273, Spr 
PAINTING flagp 
isilv P 


astic 


Boxes. Bar n 
Gordon, 553 


repairing. Pays 

ed Service- 
Work 
ediately. 
Service- 


is fascinating i profit- 
Home City Specialties, 
ingfield, Massachusetts, 
$50.00 
all Parti ar tr Ce 
P.O. Box 1601-A, Uni 
“PRACTIC ‘AL Prost 
book, tel Ww 
with electror a 
$1.00 postpaid. South 


tilla Flat, Arizona 


SHELL Jewelry s 
only M Farland Pla 
sota 
YOUR own mail order bi 
for life ane apare time t 
pendent Wr particulars 
Enterprise 3308 S Qu Ave., Milwaukee, 
Wisc 
VETERANS! 
Own Advert 


Get 
grow 


isiness 


Earnings unlimited. Operate 
ising Agen Little capital 
needed. Start at home in spare time. Send 
stamp for special folder. Jackson Enter- 
prises, Dept. D. Siloam Springs, Arkansas. 


START a home business in spare time. 

Make extra monev. Experience not essen- 
tial. Literature free. Address. J. Bolden, 
409 Washington St., Bristol, Pa 
INTERESTED In Latin American and For- 

eign Employment? $1. brings 1946 copy- 
righted booklet explaining How-When- 
Where to apply with listing of 300 firms 
with foreign interests Enterprises, 
Box 2549 PS, Hollywood 28. Cali 


STORY writing simplified! Don’t dream— 
trv! Handsome earnings. Fascinating, 
plete home study. Free circular. Simple 
System, P.O. Box 834, Spokane, 


PANNING Gold—Free Literature Pictures, 
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ARFAK makes smooth riding last 
longer . . . a thousand miles and 
more . . . tangible evidence that your 
car bearings are lubricated against 


wear. 


You see, Marfak is scientifically de- 
signed to do the job . . . its special 
adhesive and cohesive qualities resist 
wash-out, jar-out and squeeze-out. 
Marfak clings to bearing surfaces .. . 
sealing out dirt and grime. 


Yes, it’s a grand feeling when your 
car is “cushioned” with Marfak chassis 
lubricant. See your Texaco Man today, 
and say: “Marfak, please.” 


ay 5s ~ 
— ' 4 
i 
Fe = Ye 
“Nees 
“oo aa _ 


cre = 


a a a 


With ordinary Marfak stays on the 
grease... job hundreds of 
taking the miles longer—means 
shocks again after a more velvet smooth 
few hundred miles. riding. 


Youre welcome at 
TEXACO DEALERS 
a lie | ) 


GASOLINE — THE 

} TEXAS 
FIRE-CHIEF SKY CHIEF HAVOLINE ano TEXACO MARFAK compenet 
GASOLINE GASOLINE MOTOR OILS LUBRICATION | 


Tune in the TEXACO STAR THEATRE every Sunday night starring JAMES MELTON with his guest, ED WYNN. See newspapers for time and station. 
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Thunderbolt at Work 


IN GENERAL ELECTRIC’s High Voltage Laboratories, at Pittsfield, 
Mass., lightning crashes across 30-foot gaps to test FM radio 
sets under thunder-shower reception. 

Man-made lightning—up to 10,000,000 volts—is created when 
capacitors, each storing 100,000 volts, are stacked in two groups 
several feet apart, fully charged, and then short-circuited. 








Sight-and-sound broadcasters 


to send more and brighter 


By WILLIAM P. VOGEL, JR. 


HIS month television starts its postwar 

campaign for public acclaim. After years 
in the laboratory and months of limited 
commercial operation, it is now out to con- 
quer an audience. 

Those who already own television sets 
(at a guess, about 10,000 families) will get 
at least four hours of sight-and-sound each 
week this month. The televising of the 
Louis-Conn fight at Yankee Stadium on June 
19 will be the stellar event; boxing will 
provide some of television’s most compact, 
action-filled, suspense-crammed programs. 
Next month, unless FCC grants a further 
postponement, every commercial station will 
have to put at least 28 hours a week of 
sports, news, special events and live or 
screened shows on the air to hold its license. 

Television holds such promise today that 
30 feet has been added to the Empire State 
Building. The National Broadcasting Com- 
pany has doubled the power of Station 
WNBT by perching a new and taller an- 
tenna on top of the world’s tallest building. 
This antenna is so designed that it flattens 
the signals in the direction of the horizon 
instead of letting them squirt upward as 
well as outward, and thereby increases the 
reception radius from 60 to 70 miles. 

Since its fumbling start during the New 
York World’s Fair, television has fallen heir 
to a fortune in radar research. When frozen 
for the duration, it was standardized on 
pictures moving 30 frames per second with 
a definition of 525 lines. (This means that 
the electron beam in a television pick-up 
tube—the “eve” that sees the image—cuts 


up each picture into 525 horizontal lines 
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and scans those lines, moving from left to 

right and from top to bottom, in one-thir- 

tieth of a second.) This is still the standard, 

but the quality of television has become 
much better. 

Out of the war came huge improvements 

4 in the cathode-ray tube, which produces the 
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pictures to bigger audience. 


received image. The glass was made with 
better optical qualities; its curvature was 
lessened, so that when viewed sideways the 
image would not be distorted like a reflec- 
tion in a Coney Island mirror. The phos- 
phors—chemicals that blaze into light when 
bombarded by electrons—were changed to 
double and triple the brightness of the 
picture, 

In a new RCA cathode-ray tube, soon to 
be mass-produced, a microscopic film of 
aluminum, about four-millionths of an inch 
thick, is ingeniously deposited on the inside 
of the phosphor coating. The electrons pass 
through it, striking the phosphors and con- 
verting the television image into light. But 
the light, mirrored by the aluminum film, 
cannot go back into the tube. In uncoated 
tubes, the light loss inside runs as high as 
50 to 60 percent; in the new tube the light 
is all projected outward. Increased voltages, 
12,000 to 15,000 instead of 7,500, also pro- 
duce brighter pictures. Even at these volt- 
ages, however, there is no danger from 
shock, because the current is measured in 
microamperes—just about what you generate 
when you scuff your foot on a thick rug in 
a cold room. 

In a television picture with more light, 
more gray can be crowded in. 
Prewar had a contrast ratio of 
about 15 to 1, but soon contrast will be as 
good as in the average movie screen (40 
to 1)—possibly even better. 

You will be able to see television pictures 
in roughly three different grades, depend- 
ing upon the cost of the set. Probably the 
most popular grade will be the cheapest 
(estimate: $150 to $250), which will fea- 
ture small cathode-ray tubes, say five or 
seven inches in diameter, and produce 
pictures 3 by 4 or 4% by 6. Sets in the next 
price bracket will have cathode-ray tubes 
up to 12 or 15 inches across. In the highest 
price range you will see pictures on 20-inch 
tubes, and projected television in which an 
intensely bright high-voltage tube sends its 


tones of 
television 


Sports events, long popular 
with television audiences, will 
have large share of coming 
28-hour-a-week programs. 


image through lenses onto a ground glass 
the size of a home movie screen. 

Persons accustomed to good radio recep- 
tion with skimpy antennas will have to be 
re-educated for television; good antennas 
will be needed regardless of the quality of 
sets. The weakness of signals 40 to 60 miles 
from the stations will necessitate good an- 
tennas in suburban and in cities, 
where signals are stronger, good antennas 
will be needed to get clear pictures free 
from ghosts—those troublesome multipath 
images that make a television screen look 
like a double exposure. Ghosts, created by 
reflected signals, are annoying—especially 
when they make an otherwise nice-looking 
actress appear to have four arms, two 
mouths, and several extra eyes and ears— 
but we must be grateful to them, even so, 
for they are the basis of radar. 

Sight-and-sound has been assigned chan- 
nels in the short-wave band from 44 to 216 
megacycles. The shorter the radio wave, 
the more like light it behaves. Television 
waves can be aimed by transmitting an- 
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is light waves are aimed 
And they can be reflected 
trees and even airplanes. In 


tennas very much 
by se irchlights 
by buildings 
Lene il ! iclio 
of reflection 


their 


waves be gin to be capable 
they are smaller than 
path That is why the 
in sound broadcasting do not 
bounce and ricochet 
than almost uvthing thev encountet 
Antennas for the will likely 
be dipoles—tall vertical standards with two 


pick up 


The dipole should be in- 


when 
objects it 
waves usec 
for they are far larger 


most 


public 


horizontal rods measuring about 


nine teet across 
stalled at right ingles to the 
that the 
is broadside to the 
should be carefull 
izimuthal setting that produces 


The rm 


ind there 


line of trans- 


mission, so spre id of the antenna 
station It 


otated to find the exact 


television 


ghost tree 
several such set- 
In the latter 


luck, for at 


reception mav be 


tinds mav be none 


cust the scct owner 1s out ol 
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SECONDARY 
ELECTRONS 


The Image Orthicon (rear) is really three 
historic tubes in one: iconoscope (center), 
perfected in 1930; image tube (left), 1935; 
and electron multiplier (right), 1938. 


the present state of television development 
a rotating 


means of 
from the 
It will 
a matched or twisted pair of 


antenna is the only 
The 
aerial to the set is also important. 
probably be 


eliminating ghosts. lead-in 


wires specially designed to keep down loss 
of the signal. The trick in television lead-ins 
is to have the two wires a certain distance 
apart and to keep them always at that dis- 
tance lest the signal vanish. 


troubles 


broadcasters are also having their 
Most cameras and transmitter rigs 
now in use need rebuilding or total replace- 


Ne Ww 


slow 


ment 
bv the 


need 


has been held up 

Studios 
materials 
Broadcasters mav not get them 


equipment 
pace of reconversion 
enlargement, but building 
are scarce 
at all, because of a recent government order 
curtailing commercial construction in favor 
of the veterans’ housing program. 

Since television can be received only in 
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TWO-SIDED 
TARGET 


line-of-sight transmission, approximately as 
far as the horizon, rural dwellers will not 
be able to gather around a ‘scope for an 
evening's entertainment until networks are 
established. Because television wave-lengths 
are too short to be carried on the usual 
telephone circuits that handle sound broad 
casting, television’ will have to be carried 
from station to station either by coaxial cabk 
or radio relay links. A national network is 
planned, to be built within the next five 
vears, using a combination of both methods 
Economic and technical details of proposals 
to use airplanes flving at high altitudes as 
television sources, covering wide segments 
For the 


time being, television will be confined to the 


or the country, must vet be tested. 


big cities, chiefly those on the east coast. 

\ typical station operating 28 hours a 
week will probably offer 12 hours of “mo- 
bile” shows (news, spec ial events, sports, 
etc.), 10 “live” 
(plays, short spots, skits, song-and-dance 
acts, news comment with maps, and similar 
stunts) and _ six Unfor- 
tunately, the movies, which offer the best 


are likely to be 


hours of entertainment 


hours of movies. 


possibilities for elegance, 


The new Image Orthicon tube registers 
the television image on a photosensitive 
surface. The image then is carried elec- 
tronically to a target and scanned. No 
matter how faint the light (and conse- 
quently the electronic image), the elec- 
tron beam scanning the target can pick 
up’ the image. Below: The electron beam returning 
from the target is made to toss out secondary elec- 
trons from a small metal disk at the back of the tube. 
These electrons pass through multipliers, like tiny 
steam-turbine wheels, and are stepped up in each 
stage from three to five times. Thus the signal is 
amplified as it leaves tube and enters transmitter. 


old stuff unless the big movie companies, 
forever fearful of the effects of television on 
their big-money industry, bury the hatchet 
with television and furnish new films. 

By fall, broadcasters will be able to use 
one of the most important inventions in elec- 
science: the new Image Orthicon 
camera tube (see accompanymyg diawitgs 
developed by Drs. Albert Rose, Paul K. 
Weimer, and Harold B. Law, of RCA. It 
is 100 times more sensitive to light than 
prewar pick-up tubes, 

Three of the five cameras that will cover 
the Louis-Conn fight this month will use 
the Image Orthicon. Two cameras will be 
mounted on a special platform, two in the 
NBC television box on the stadium's mez- 
zanine, between first base and home plate, 
and the fifth beside the ring. Signals will 
be carried by wire to an ultra-high-frequency 
radio relay link, beamed from there to a 
receiving antenna on the RCA Building, 
fed through NBC’s master control board tor 
television, and finally carried by coaxial 
cable to the Empire State Building for 
transmission. 

Bright lights produce intense heat, and 
it is no joke to be working near them on 


tronic 


a cramped television stage. Such lights will 
not be 
is in mass production, but until then studios 


needed when the Image Orthicon 
will have to rely on several wrinkles to keep 
their 
will absorb 87 percent of the heat and pass 
93 percent of the light \ 
lamp rated at three kilowatts is said to be 
as cool at four desk 
lamp. Studio brightness eventually will de- 
crease from several hundred foot-lamberts 
to around 50. For mobile broadcast, the 
Image Orthicon does away with bulky equip- 
ment and vastly broadens television's scope 
It will be able to take almost anv kind of 
spot-news event, regardless of the kind of 
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actors cool. Sheets of spec ial glass 


mereury Vapor 


feet as an ordinary 











it occurs 


When turret lenses 
are also available for television cameras, 
quick switching from long shot to close-up 
will be p sible ind breaks in the 

such a ) irr it the U.N. br 


necessa®ry 


show 4 


Tet asts, 


h Wo omany 
t the vear 


ston 


| no or 
stations will be 


Coin big manufacturer who hope d 


{000.000 radios and 60.000. tele- 


to cut his esti 

guess if 50.000 

be made this 

one seems certain that 
i quarter ot i million sight 

ers will be on the market 

d-white versus color contro- 

vers\ d the broadcasting picture. 
NBC, backed RCA, has locked 


with CBS over this issue CBS 


h Tris 
intensely 
proud of the accomplishments of its research 
Peter C. Goldmark, takes the 
position that all television should be stand- 


This 


engineer, Dh 


ardized on the basis of its system 


Tested 


ditions witha 


nderidenticalcon 
mero con 
taining 35-mm., Super-XX 


; 


would mean scrapping Un 


black-and-white 
developments, moving television from _ its 
present band in the spectrum to a higher 
everything 
commercial use. If the in- 
savs CBS, there is 


no reason why commercial color should not 


frequency, and re-engineering 


now ready for 


dustrv would cooperate, 


next veal 

well as others who 
ind money on tele- 
a dream of the 
laboratory men, resent Columbia’s insistence 
on the Thev want a 
return on their investment and believe that 
the public should be allowed to see black- 
no matter how bright 
They 
television still needs years 


be a reality by 

NBC and RCA, as 
lavished both time 
vision since it was merely 


| uve 


virtues of its svstem 


and-white shows nou 


the promises are for color next year 
that color 


ot b isi¢ 


argue 
research betore it becomes com- 
mercialh practi al 

All wrapped up in the color fight are the 
intense pe rsonalities and the misty economics 
of the radio industry. In the opinion of the 
best radio, the injection of the 


color this time is certain to have 


minds i! 
issue at 


camera proved that it can 
produce a good image 
when light has grown too 
faint for film (above). 





Ghosts (distorted images) are pro- 
duced when a direct television 
signal and a reflected one, a 
microsecond late, arrive together 
on a receiver's screen. 


TELEVISION 
BROADCAST 


e 
& 
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- 7 * _APELEVIGION, SIGNAL BOUNCES OFF TALL BUILDING 


The aluminum-backed cathode-ray tube (right), 
three times as bright as prewar tubes, evolved from 
wartime experiments to preserve snow crystals. 


a deterrent effect on the development of 
black-and-white. Already some 30 appli- 
cants for licenses to operate television sta- 
tions have withdrawn their petitions from 
FCC. This would indicate that some of the 
men who want to invest from $400,000 to 
$1,000,000 in television would rather wait 
and see what happens. 

But more important than the immediate 
controversy is the ultimate decision on where 
television should be placed in the radio 
spectrum. CBS, working on its color experi- 
ments in the region of 480 megacycles, 
believes that all television should be in that 
band. Others believe that an eventual move 
into that higher is inevitable 
because there is more room there for indi- 
The higher the fre- 


region or 


vidual broadcasters. 


A SUNT A 337” : 
f INTING IS 7 


quency, the broader the transmission band 
can be; in the present television band from 
44 to 216 megacvcles the air is already so 
crowded that only six-megacycle channels 
are available. In the higher reaches, a 16- 
megacycle channel can be used. The width 
of the channel is extremely important; if 
standards are ever to be raised, in the direc- 
tion of more picture frames per second and 
lines of the channels will 


more scansion, 


THE RADIO SPECTRUM 


STANDARD 
BROADCASTING 


| MICROWAVES 


T T y | i 
REVISION TOBA 216.000 EXPERIMENTAL TELEVISION 





Rotating a !0-inch cathode-ray tube in her 
hands, the girl at right is distributing 
phosphorescent powder over the inner face 
of the tube, lined with liquid adhesive. 


Spot welding the gun" parts of a cathode-ray tube 
at a Dobbs Ferry, N. Y., plant. In the completed 
tube this assembly shoots electrons at the phospho- 
rescent screen, causing it to fluoresce. 


Image-correcting ens (left) 
ynd reflecting glass mirror 
provide larger, clearer tele 


vision images 


| f 
a 


have to be wider. Obviously a faster trans- 
rate and a picture with 
more lines produce more “information” in 
the television image, and bring to the viewer 
a picture of greater detail and exactness 
It is quite likely that even before color is 
officially sanctioned for commercial opera- 
tion, television will move up into the UHF 


mission scanned 


ultra-high-frequency) region or higher. 
This summer FCC will hold hearings on 
a CBS petition to license color television 
commercially. Television is bound to move 
up some day. Today’s band, where you 
can see National’s WNBT at 66-72 on your 
dial; Columbia’s WCBW (for black-and- 
white) at 54 to 60, and DuMont’s WABD 
at 76 to 82, is simply a halfway house for 
the art. But it is a halfway that 
promises a good period of occupancy. Re- 
gardless of the speeches and the fighting, 
operation has begun. It will 
more than standard- 


hous 


commercial 
not be obsoleted any 
band broadcasting was obsoleted by fre- 


quency modulation 


“Microwave Tower,”’ in New Jersey, is to 
be Federal Telephone and Radio Corp.'s 


center for experiments in all types of radio 
end television broadcasting and radar. 
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Obsessed with 
tail winds into 


speed, Designer Kartveli builds 
planes to assault sonic barrier. 


PF List cua ne Lastest 
&! 


By LEON SHLOSS 


- THE movies the football coach figures 
out the play that wins the big game, the 
virl and the job, with a stubby black pencil 
on a restaurant tablecloth. In real lite, Alex- 

der Kartveli figured out an airplane de 
sign on the back of an enve lope Phat plane 
he Iped mightily to win World War IL. And 
now Kartveli is designing another plane 
rhis one may fly man past the sonic barrier 

Kartveli has been vice-president and en- 
gineering chief of Re public Aviation since 
its formation in 1939. He is a quiet, tanned 
genius who still speaks with a Russian a 
cent after 20 vears in the U.S. Ut he is the 
first to turn out a pl ine with speed surpass- 
ing the velocity of sound. the attainment will 
fit prope rly into his long record of designing 
very tast aircratt The enve lope doodling 
took place in August 1940. Nine months 
later the hieroglyphics flew as the now 
fumous P-47 Thunderbolt 

The strafing, bombing T-Bolt was the 

st 400-mile-an-hour American fighter. Be 

i 


‘ it Kartveli had designed the P-45 


17 he built more speed into the Thunder- 
It until, as P-47], it became the first 500 
mile-an-hour fightet Recently he turned 
out the first 600-mile-an-hour fighter, the 
P-S4 Thunderjet Just before that, his Re- 
public Rainbow, first 400-mile-an-hour com- 


fi 
te 
Lancer, first 300-mile-an-hour fighter After 
p 
by 


mercial transport, made its successful bow 
Kartveli is now working on a new trans- 
port, which Republic thinks will be the first 
in the 500-mile-an-hour class. 
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“Give Kartveli and another designer the 
Same power to work with,” say many men 
in the aviation industry, “and Kartveli will 
build a plane 50 miles an hour faster than 
the other fellow.” He is the first. however, 
to state that there is no madcic involved. 
Just hard work and assiduous employment 
of available data, the mountain of informa- 
tion that has accrued from minute and tedi- 
ous laboratory studies and tests plus, uc- 
cording to his votaries, “Kartveli’s ability 
to make the equations fly.” 

‘Commercial flying.” savs the designer 
who hasn't piloted a plane in 20 years, “will 
cease to be thrilling in a few vears. Pass 
engers on a long flight will be as bored as 
though they were on railroad trains. There 
will be only one justification for ving . . . 
speed. So, let us fly fast, or walk.” 

Phat conviction governs Kartveli’s work 
In the Rainbow he wanted a long-range, 
high-speed passenger transport Manv of 
the steps he took to wheedle his beloved 
speed caused staggering engineering prob- 
lems, which had to be solved before pro- 
duction methods could be evolved. He and 
his engineers solved them. The end prod- 
uct is a 46-passenger air liner that will fly 
from coast to coast in six hours 

Kartveli achieved this engineering master- 
piece by picking up a few miles an hour 
hie re and the re ome by designing uesre volu- 
tionary engine nacelle, a few by adding 
tail-plane dihedral, a little bit with unique 
cowl flaps, quite a few more miles by using 





the exhaust stream to provide jet thrust- 
assist, and so on. He has always combined 
two main principles—cleaner design and 
more power. There’s nothing new about 
that, of course, but he made a religion of 
them. Advent of jet and gas turbine propul- 
sion was a windfall to him, as it was to all 
plane designers. It not only provided the 
power he had dreamed of, but brought clos- 
er his goal of an airplane with no external 
protuberances—the more nearly _ perfect 
streamlined shape with most possible lift 
and least possible drag. When the first flight 
pictures of the XF-12 (military forerunner of 
the Rainbow) were shown him, he made 
the remark his colleagues confidently ex- 
pected: “Ugh. Those propellers, we must 
get them off.” 

In this plane, he got virtually everything 
but the propellers off. On the following 
pages is the story of how he did it—how he 
designed the world’s first 400-mile-an-hour 
transport. 
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POWER: The Pratt & Whitney Wasp 
Major engine, which develops well over 3,000 
available Four of these 
massive motive plants were used. In addi- 
gases, which normally in- 
escape uncontrolled 


horse powel was 
tion, the exhaust 
crease drag is they 
from the engine turbulence, were 
diverted through nozzles placed at the after 
end of the nacelles, to provide extra thrust. 
iir that cools the engine is dis- 

tside at high velocity around the 

ection of the nacelle and adds still 


thrust 


WING: 


to create 


Mid-wing was desired to preserve 
uninterrupted, smooth flow of air over the 
ving. On the conventional low-wing trans- 
|-killing turbulence occurs as the 

the trailing wing edge at the 

fuselade Placing fillets there to lead the 
air off smoothly only partially reduces the 
turbulence. On a mid-wing plane the side of 
the fuselage itself leads the air smoothly 
back and off the High- or low- 
wing attractive, production- 
because wing stressing can be built 
straight through, from wing tip to wing tip. 


structure 
airplanes ire 
wise, 


~ + gone 


power 


Green-CONVENTIONAL 
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See PAY 


To get his mid-wing, Kartveli had to design 
a doughnut-shaped wing spar to go around 
the passenger cabin and strong enough to 
keep the wings on the airplane. 
FUSELAGE: Here has been the parasite 
of the airplane. It contributes no lift but 
adds great drag. At high speeds this drag 
is chiefly skin friction—air sticking to the 
metal skin. Kartveli’s was to 
streamline the fuselage as perfectly 
sible. He was successful to the extent that 
the fuselage drag of the Rainbow 
half that of a conventional four-engine air- 
plane with the lifting ) 
Outstanding was the trick he playe d on the: 
NOSE: Transport airplanes traditionally 
have had the pilots’ cabin set back on top 
of the nose for visibility. The turbulence 
created as the onrushing air starts over the 
nose and suddenly is bumped upward by the 
set-back windshield is a speed-robber, So 
the Rainbow's nose was entirely 
lined by Kartveli—and a_ set-back 
shield of inch-thick glass placed inside. For 
take-offs, landings and other situations 
where high visibility factor is essential and 


objec tive 


iS pos- 
is only 
area, 


same wing 


stream- 
wind- 


2 





speed is not, the top half of the streamlined 
nose splits and retracts, leaving the conven- 
tional set-back windshield. 

COWL FLAPS: 
open outward and upward and help ruin 
Rainbow cowl flaps slide for- 


Conventional cowl flaps 
streamlining. 
ward and backward on a perfect line with 
the engine nacelle’s outer surface In the 
forward position a recessed opening is un- 
Air is taken in through fans in the 


installation, 


covered 
nose of the engine cools the 
engine, and is released through this ope ning. 
TAIL: Sharp dihedral was given the 
plane s of the tail assembly. By thus slanting 
these “wings” of the empennage upward 
from root to tip, the air rushing over the real 
wings of the plane sweeps smoothly below 
the tail. Thus additional turbulence, often 
created in other planes as air sweeping off 
the wings bumps into the tail assembly, was 
precluded. 

ENGINE NACELLES: Here, possibly, Kart- 
veli performed his greatest sleight of hand. 
A slim, streamlined nacelle 
because nacelle drag ina four-engine plane 


total drag of the 


was desired 


runs to 20 percent of 


plane. First, a long slender nacelle, run- 
ning from well forward of the leading edge 
of the wing to well behind the trailing edge, 
designed another 
speed-stealer, the turbulence that occurs 
in the installation, 
which is set in the leading edge and breaks 
off sharply into the wing surface a short 
distance back along the wing. In the Rain- 
bow, air flows smoothly all the way back 
along the nacelle, thus contributing to the 
lift of the wing. 
But—and there wer 
preserve slimness, the landing gear, which 
normally folds up into th had to 
be put somewhere else. The only other place 
available was the wing a fat, 
double-wheel landing gear into the thin-for- 
So Kartveli and 
his engineers designed a single-wheel gear 
which would stand up under the same im- 
pacts—and more—as the double-wheel gear. 
There were engineering difficulties aplenty. 
But the hurdles were successfully topped. 
Next was the job of getting rid of the 
various air intakes, which perch astride con- 


was This disposed of 


sonventional engine 


two big buts. To 
nacelle 
and 


to put 


speed wing was impossible 
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Air had to be had to cool 

radial engines and to provide the 

jet thrust-assist Kartveli 
be inducted through slots 
sedge, So he 

¢ sections built, with leading- 


celles 


had several 


; of varying degrees of sharp- 

erv sh irp lip was good tor speed 

| for lift. The very blunt lip was good 
ift but bad for speed. A satisfactory 
se was found. The air comes in 
leading edge of the wing. The 
oper d has been added. 
attained. 
i: speed bonus. Its cigar shape 
rw over the outer surface clear 
through which the hot 
rases) were expelled to add pro- 

thrust. And these gases sucked more 

ter, off the nacelle skin, thus reducing 
the thickness of the boundary layer of air 
that clings to an airform and reduces speed. 
The Rainbow 100 miles an 
hour, with a top 450 m.p.h. 
Kartveli’s next new transport will cruise at 
He is sure of 
is going to do to add this 100 
es an hour: first, the plane will be pow- 
red entirely by jet or gas-turbine propul- 
will be thinner. All 
mclusion that the thinner 
in be made, and remain struc- 
the faster an iirplane will be. 
“bible”’—available data—tells 
it-back, or boom- 
d itself to addi- 


igh the 
irc Yorn 


unlined nacelle was 


no zk " 


will cruise at 


speed ot 


500, with a top speed of 550 


two things he 
) 


! 


id. the wing 


I 


ds to the « 


neers 


urtveli also that a sw 


' 

t 
crang sh ipe | wing, may let 
] 


nal spee¢ 
I 


p.h.-plus fighter 

ort man taste! 
It pre bably will be 
vith thin, swe pt 

fi 

our, has a so- 

that 
wing Is 


ghter, flving 
t means 
of the 
f } 


LiStiane from lea ing edge 


Kartveli believes this rela- 


tionship can be brought down to 10, even 
5S percent However, as aircratt spec ds grow 
vibration threatens to tear a plane 
Kartveli thinks the first step toward 
solution is to reduce the size of the aircraft. 
So the sonic plane probably will have stubby 
as well as thin wings and a short fuselage. 

Kartveli points out that aircraft engineers 
limits when the new 
jet-power vista opened, Efficacy of thin, 
swept-back wings and stubby shapes was 
known, but all of these, driven by maximum 
power output of conventional engines, could 
not knife through the almost tangible wall 
of air that builds up at velocity of sound. 
Now, he believes, piloted flight at sonic 
speeds is not distant. He says the present is 
the critical design period because of the 
compressibility problems presenting them- 
selves as speed of sound is approached. He 
believes that once speed of sound is passed, 
design problems will ease because super- 
sonic air flow probably is steadier. An inter- 
esting facet of Kartveli’s current activity is 
u rodvnamics 


greatel 


apart. 


were reaching their 


his use of ballistics as well as 
data in seeking the perfect streamlined shape. 

The Army Air Forces gave Kartveli a mil- 
lion dollars to work with on the strength of 
the envelope design, and ten million more to 
work on the XF-12. Thev have ordered 100 
Thunderjets and are talking 
XF-12s. Pan-American World 
bought 18 Rainbows: American Airlines, 20. 

Kartveli got into aviation in 1919 in 
Paris, he had mtinue his 
military studies. An 
in World 


ibout any 


ibout more 


A\irwavs h iS 


vores to « 
artillery officer in the 
War I. he felt he 


th it Cave 


whe re 


Russian army 
should know 


i we ipon. 


machine 
He espoused the all- 


iv 


promise as 
metal plane it the 
fabric-plane builders. Too costly 


tinne s¢ 


too much vibration, they said 
Since then, Kartveli has done 
of confounding his critics—and his pla 
are flying VERY fast. 
On his office wall hangs a drawing 
turtle. Beneath it: “Witness the turth 
maketh no progress unless his ne 


quite a job 




















DuPont's CCA (cellular cellulose acetate) is so light 
a girl can hold a bundle of it with one hand. Yet a 
coating of CCA makes a suitcase strong enough to 
bear her full weight. Insert shows a close-up of the 
same core material with an aluminum facing. 


A brief case of nylon sheeting, not yet in commercial pro- 

duction, has been embossed to look like leather. It is ex- 

ceptionally tough though flexible, and is hard to scratch. Gn @ ted chee ot SB dee EF Tefl 
a hot plate a egrees F., Teflon 


, ee oe oa cye (below, at right), a new resin used in gas- 
: ‘ kets and wire insulation, retains form and 
strength while rods of two other plastics 

have melted or swelled out of shape. 
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Tiny Machine 
Turns Pages 


A mechanical page turner 
Jevised for crippled vet- 
erons by R. F. Mallina, of 
Bell Telephone Laborato- 
ries, can be controlled by 
foot, knees, or even chin. 
A round paper clip is fas- 
tened to each page of a 
book on a reading board, 
and cotton thread, strung 
through the clips, is at- 
tached to a motor-driven 
roller at the side. A micro- 
switch, operating like oa 
push button starts and 
stops the tiny motor. 


Firemen of London 
Learn Nazi Stunts 


Ways and means the Germans used 
to fight fires and clear away de- 
bris during their blitz are being 
studied from appropriated equip- 
ment by London's firemen. At left 
is an emergency tender, manufac- 
tured by Metz, on a Mercedes Benz 
chassis. Its novel feature is a crane 
with a lifting capacity of 4/2 tons 
and a jib that folds onto the roof. 
The tender has an electric genera- 
tor, for operating saws. Photo 
shows the crane lifting a damaged 
automobile after a street crash. 


Quick Aid to Injured Mimers. Mounted on rails and electrically heated, the ambu- 
lance below, in use at Piney Fork Mine, Ohio, can quickly move underground in case of an accident. It 
carries first-aid supplies and a cot that can be rolled into a requiar ambulance at the mine mouth. 








Fire of gasoline-soaked rags 
is put out (right) in less than 
three seconds as vaporized 
methyl bromide from the 
tiny extinguisher smothers 
the flames with a blanket of 
heavy, noncombustible gas. 


Extinguisher, shown with its bracket, is small and 
light because it takes only 40 Ibs. pressure per 
square inch to keep methyl bromide liquid at normal 
temperature; it may toke 1,000 for carbon dioxide. 


ARDLY a handful, a new fire extin- 
guisher quenches blazes as quickly and 
thoroughly as extinguishers much larger 
and heavier. It contains liquid methyl bro- 
mide, a solvent that replaced carbon dioxide 
in the automatic fire-fighting systems of 
RAF fighters and bombers. 
One turn of a simple valve releases a six- 
foot stream of methyl bromide, forced out 


by its own pressure, which vaporizes in- 


HANDY 
Fire Department 


stantly and chokes the flame with a gas 
heavier than carbon dioxide or carbon tetra- 
chloride vapor, The gas is equally effective 
in putting out rubbish, oil, gasoline, and 
wet things, 


and does not 


ruin paint. The cylinder is 


electrical fires, 
stain textiles, o1 
refillable. 

The midget extinguisher can also be used 
to help start cars or boats stalled by damp- 
ness. Whe n 


plugs, coil and distributor, it removes con- 


sprayed on ignition wires, 
ducting dirt and impregnates the insulation 
with noninflammable, me- 
thyl bromide—replacing the water. 

Though methyl bromide is toxic, it is no 
more so than carbon tetrachloride vapor, 
used for the same purpose, and therefore 


nonconducting 


requires the same precautions. 
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RADAR becomes LIFE LIME; 


Navy landing system pulls 
planes out of the soup. 


pace without radar experience, or a lot 
of special equipment, can land safely in 
the thickest fog when guided by the Navy’s 
mobile GCA (Ground Controlled Approach ) 
system. To use this war-born technique for 
radar landings, a pilot needs only a two- 
way radio, basic knowledge of instrument 
flying and confidence. Confidence is in- 
stilled by the search-radar operator, who 
finds the lost plane on his ’ scope. and tells — 
the pilot exactly where he is, 
field lies, and what heading he is flying. Fromm 
then on, the pilot is continually being 6 


where the/ 


his position in relation to the field and how 

far away it is. The length, width, and mag- 

netic heading of the runway, and the speed 

and bearing of the surface winds are relayed 

to him, so that he will have all informatiop 

needed for a safe landing. 
Fogbound air-line pilots, with 

knowledge of GCA, have-ta 

The Navy plans to teach 


its fliers. 





Operator | spots plane on a ‘scope and ra- 
dios the altitude and bearing that the pilot 
must fly to enter the field's traffic pattern. 
No. 2 guides the incoming plane through the 
traffic pattern. No. 3 notes its position rela- 
tive to the runway; No. 4 watches its descent. 
Operator 5, quided by the findings of Nos. 
3 and 4, tells the pilot how to land safely. 


Operators 3 and 4 track the incoming plane 
with a “cursor,”’ which overlays the face of 
the ‘scope. This information is transmitted 
to the instrument at left, where it is indicated 
in feet on the dials. Operator 5 reads these 
dials and tells the pilot how many feet left 
or right of the runway he is, how far above 
or below the glide path, and his distance in 
miles from the end of the runway. Guided 
to the end of the strip a few feet above 
the ground, the pilot then lands visually 
JNE 
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The HOUSE-chat' 
THING 


has EVERYT 


| 


‘a } 
ind some not vet 


4 


—_— HOUSE with every available 
postw ir Convenience 

w sale. has been built by a Los Angeles 
mtractor to show how much scientific lux 


uv a home can offer. Fritz B. Burns, who 
| 10.000 


vith Henry |. Kaiser plans to pt mice 
ioderately priced pre fabricated houses for 
owded Californians by next June, knows 
iat his palace of improvements is way out 
hunter's reach. But 


{ the averau house 
of these con 


pure h isers will ck mand Somme 














veniences in low-cost homes, he _ believes, 
and Burns and Kaiser intend to provide them. 
Under its aluminum-shingled roof, Burns’s 


house has only two bedrooms, two baths, 


living and dining rooms, garage, and extra 
space for hobbies or old trunks. But its sew- 
ing machine disappears, there are electric 
toothbrushes in the bathrooms, and _ ultra- 
violet rays keep the medicine chests sterile. 

Picture windows and decorated walls 
beautify the living room. In the kitchen, 
where circular shelves rotate to save steps, 
there is a “nerve center’—a control board 
from which the housewife can manipulate 
the lawn and garden sprinklers, raise the 
garage door, and turn on her radio. From 
here, she can talk to every room in the house. 
In a cabinet in the master bedroom, infra- 
red lamps dry her stockings in a jiffy. 

The kitchen’s hydraulic dish washer lifts 
a basket to receive dirty plates and lowers 
them into churning soapy water. The filter- 
ing unit in the sink traps grease, while the 
garbage-disposal unit even chews up bones. 
The clotuesline raises and lowers itself at the 
touch of a button. 

Radio entertainment is available in every 
room. There are two high-fidelity receivers 
behind sliding panels at the left of the fire- 
place. And the house contains recording 
equipment, an automatic record player, and 
a built-in television receiver. 
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An electric sewing machine pops out of 
a kitchen cabinet when needed. The seam- 
stress controls the rate of stitching by 
operating a lever with one knee. 








Revolving Plexiglas door (at right, above) converts bath- 
tub into a shower. Mirror magnifies for shaving, makeup. 





Mother sits down to iron in an all-electric laundry 
Equipment includes a washer, rinser, and drier. The 
ironer disoppeors under a counter when not in use 


Tiny bulbs glowing under plastic push- 
button plates show guests where to turn off 
lights 
age electricity it uses open bell wire from 


Because this system carries low-volt- 


fixtures instead of conduit or 


And there is never a burned-out 


switches to 
heavy wire 

a main circuit breaker in the 
takes care of that. It feeds current to 
a pal of circuit bre iker panels elsewhere in 
short 
these circuit breakers 


fuse to change 
varace 
the house, and if a circuit causes a 
momentary overload 
a small switch. To re- 
merely flicks the 


automatically clos 


store the current, someone 


swite h open 
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House front, with its informal planting, 
is brilliantly lighted. Arizona flagstone, 
wallstone and plywood form the walls. 


no drafts or cold floors in the 
“Moduflow,” an automatic 


The re are 


Burns house; 


temperature-control system, balances heat 
input and loss. And dust is unknown. An 
electronic system called the Precipitron clears 
the air of all dirt and foreign particles. Air 
passing through the Precipitron flows over 
many strands of fine tungsten wire, thinner 


than human hair. These wires, carrying elec- 
tricity, charge dust negatively. Positively 


charged plates then pull dust out of the air. 








ur World Ages Violenth 


And when its face slips, as in April, there is a¢umpus. 


The €orth'sCrust resembles a jigsaw pur- 


By DONALD H. MENZEL tle of Afterlocking pieces, as pictured 


Professor ofAstrophysics, Harvard University below, glued together by molten rock of 
ROM a center Wetfar fromr-Duteh-Har- * the interior The deepest cracks lie dround 
the borders of the Pacific (above) where 

bor in the Aleutian Tstands,—a—circular sharp drops in the ocean flost indicate 
wall of water sped over the surface of the that vast blocks have slipved, creating 
great depths. When rec¢hot lava does 


ocean on April 1 at an estimated speed of 
reach the surface, volgnic action results. 
a 


400 miles an hour. Near the point of its 
Origen, the Wave may have been well over =, j 
100 fe@wbigh. The waves that hammered ; ; 
the west coast.of America from Alaska to 
Chile were 10 tee™highuin_ certain regions. 
Chose that devastated Hilo and other Ha- 
waiian beaches, causing millions of dollars 
in property damage, ranged from four to six 
foet in height. The effects were noticeable 
even am\idwav and Wake Islands. 
What forc®s-el_nature caused this great 
disturbafice2_ The term “tital+rave,—com-— 
monly applied f-arntide of unusual height, 
does not accurately describe it~ Gravita- 
tional pull of the moon upon the oceans 
causes the ordinary tides (two high and two 
low tides per dav). The sun also exerts a 
tidal pull; and the ebb and How of these 
tid@s~caused by the sun and moon can be 
predicted Timmsyears in advance. Variations 
in the predicted sea levetthowerer-are-dtre— 
to other outside forces, none of which is 


\CKNESS 


truly “tidal.” 
The most destructive and far-reaching 


TH 


pseudo tidal waves are those produced by 





submarine earthquakes, the result of a shift- 
ireaf the earth's ages-old surface. 

The roehscrust of the earth extends to a 
depth of about 40 iittes-vehes the-tempera— 
ture reaches 1,300 degrees Centigrade 
(2,400° F.). Here the rocks melt, and the 
entire exterior would float except for the 
heavy pressure exerted by the overlying rock 
masses. This 40-mile-thick crust is broken 
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and crac ked There are millions of crevices 
and fissures, some only a few miles deep and 


ill the 


molt n 


to the semi- 

rock tries to 

force its way up fissures, but 
j } 


wdinarily it solidifies along the cracks, form- 


thers that extend way 


liquid interior The 


between the 


gata effective glue 


Not all the pieces 


i 
most stable position 


it} 
in their 
Erosion of land from 


however, are 
one mas nd accumulation of silt on an 
ljacent will make the former lighter 

and the latter heavier. The changing weight 
exerts additional forces. 

the eroded 

he avierT sub- 


endency tor 
or the 


to movement of one 
is “faulting.” If 
ck has slipped and jammed, 


sec- 
The ighbor 
ement is most likely to appear 


later 


*> next neo 
possibl 
Sometimes the f iulting occurs at deep levels. 


At ther times the 


apparent at the 


company each movement, registering them- 


years it the opposite end. 
slippage may be quite 
surface. Earthquakes ac- 
selves on distant shock-recording machines 
known as seismographs. Hundreds of minor 


As the ocean floor tilted or 
dropped, the displaced water 
formed a tremendous wove that 
moved ovt like the rings from 
@ rock splash in a still pond. 
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quakes occur every day, and analyses of the 
recordings enable seismologists to study the 
structure of the earth’s interior 

It is difficult to find any consoling thought 
in the recent Pacific Ocean disaster, but if 
the catastrophe were unavoidable, we may 
be grateful that it occurred now and not 
immediately subsequent to the atomic- 


bomb Bikini Atoll. Had 


oceanic disturbances followed hard on the 


tests in these 
heels of the dropping of the atomic bomb, 
scientists would have faced a problem in 
combatting the widespread notion that the 
Bikini explosion had upset the equilibrium 
of mother earth. 

Great as the energy of a bomb may be, it 
cannot carry enough force to displace ap- 
preciably a solid crustal block weighing 
many quadrillion tons. It is altogether likely 
that the tidal strains and stresses within 
the earth eventually trigger the earth- 
quakes that accompany the settling of some 
blocks and the rising of others. From a 
purely scientific standpoint, quakes and 
tidal waves are mere incidents in the gradual 
aging and evolution of an insignificant planet 
—our earth. 


A tidal wave is coused by wind, gubmarine vol- 
canic activity, or an underwater earthquake, 
the last named being the most destructive. The 
April | disaster in the Pacific was this type. 


Ls 





WS NEW iw AVIATION 


Convenient and practical loading arrange- 
ments through the nose are a highlight of 
Britain's Bristol 170 Freighter. Powered by 
two Hercules 1,675-hp. engines, it can 
haul 41% tons of cargo over 1,000 miles 
ot 150 m.p.h. A passenger version — the 
Wayfarer — wil, accommodate 32 people. 


Martin 304, world's first turbo-jet commercial 
air liner, will cut coast-to-coast flying time 
to eight hours when it enters service next 
year. Two General Electric TG-100s will drive 
the ship at 400 m.p.h. with a 5'2-ton payload. 





JUNE 
1946 89 





Nestling snugly against the sleek underside of the Constella 
tion (right) is the new streamlined, all-metal container that 
holds four tons of express, mail and baggage. Developed by 
Lockheed and named the Speedpak (inset, below), the external 
arrier can be attached to the fuselage belly in two minutes 
r removed in the same briet time. Its use will greatly re 
Juce ground-waiting time along Constellation air-line routes 
The sky giant, with loaded Speedpak attached, can be used for 
flights up to 1,500 miles, its cruising speed cut only 10 m.p.h 











Increased power and improved flight performance 
are gained with the new-type nacelle (close-up be 
low) designed for the XB-44, a forerunner of the new 
Boeing B-50 Superfortress. In addition, a crew of 
six men can change the engine units in a half hour. 
It takes six men eight hours to do the same job on 
the wartime B-29. The B-50 will be powered by four 
3,500-hp. Pratt & Whitney engines and equipped 
with four-bladed, reversible-pitch Curtiss Electric 
propellers. A marked improvement in take-off, rate 
of climb, and speed has been revealed in current tests 








The Kollsman F-4 cirspeed indicator (above) wil 
worn a pilot when he is nearing a speed that is a 
threat to his croft. The upper needle shows a plane's 
speed, the lower one its maximum allowable speed. 
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The two-place Northrop F-15 Reporter is 
designed to do a photo-reconnaissance job 
only converted bombers formerly could 
do. Carrying six cameras in the nose, with 
24 optional set-ups, it can “shoot’’ from 
seven miles up, has a range of 4,000 
miles and a speed in excess of 440 m.p.h. 
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100,000,000 


harvest... from ideas 


Research founded Monsanto Chemical Co., 


% 
au 


keeps products pouring from its labs. 


By J. D. RATCLIFF 


HE new products promised for the post- 
war world are beginning to pour from 
little things that will 
lives. Things like: 


which 


laboratories—homelys 
touch our everyday 
An invisible fabrics 


will prevent ladies’ slips from slipping; and 


coating for 


make stockings virtually runproof 
Insulating material so efficient that your 

than 

4) percent more 


though no bigger 


hold 


refrigerator, 
will 


new 
your old 
food 

\ baking powder that doesn’t produce 
bubbles until the dough is in the 
thereby making lighter biscuits than Grand- 


one, 


oven 


ma ever dreamed of. 
A chemical treatment for overalls, sports- 
wear or children’s clothing that triples the 


A wool sweater treated with Monsanto's plostic 
Resloom shrinks only a very slight amount in 
washing and is exceptionally hard to wrinkle. 


life of the garments without altering their 
appearance, 

\ soap that makes no suds at all, yet is 
much more efficient than any soap you've 
cvel used 


All these 
all come from the laboratories of the Mon- 


things are here now, and they 


sunto Chemical Company. No organization 
better exemplifies the value of research. It 
is the lifeblood of Monsanto, its only life 
insurance in a changing world. As a matter 
of fact, the company was born in a labora- 
of a research accident, 

A chemist at Johns Hopkins complained 
to his wife that the 
made tor his lunch had a sweetish flavor 
Had she added sugar? She said she hadn't 
Next dav’s sandwiches were just as sweet, so 
the chemist He had 


tory 


ham sandwiches she 


started investigating 


The same-sized sweater, untreated, shrinks a 
third after having been washed in hot water 
(below). Resloom's protection can be ex- 
tended to cotton, rayon, and other fabrics. 
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The untorn leg of Junior's overalls 
(below) was coated with Monsan- 
to'shard plastic Merlon, a styrene- 
based compound that doubles or 
triples the wearing life of fabrics. 


been studying coal-tar derivatives, and tiny 
f his experimental .material had 
his food a 


amounts 


clung to his fingers and given 


Sudary taste Thus he discovered saccharine. 
In 1902 the late John F. Queeny, St. Louis 
drug salesman, took $1,500 of his savings, 


borrowed $3,500, and started making sac- 


Eight-ounce raincoats 
can be made of Mon- 
santo's Vinyl Butyral, 
which also produces 
lacy shower curtains, 
jam-proof tablecloths, 
and washable seat cov- 
ers. Syton, another 
product, helps prevent 
stocking runs. 


The cloth at left above blackens but refuses 
to burn because it has been saturated 
with a new chemical, being developed at 
Monsanto's Central Research Laboratories, 
Dayton, Ohio. The chemical may make pos- 
sible the fireproofing of cottons, rayons 
ond other fabrics at the mill. 


He named his company Monsanto 
rhe 


him out of 


charine. 
wife's maiden 
chemical trust tried to 
business by cutting the price of saccharine 
from $6 a pound to 60 cents. Queeny hung 
on by his teeth, all the time conducting re- 
that would 


name German 


drive 


- his 


search for new products 
strengthen his position, 

$3,000,000-a-year 
program is spread through six laboratories. 
The most interesting of these is at Dayton, 
Ohio. Now known as Central Research, this 
laboratory was founded in 1926 by Drs. 
Charles A. Thomas and Carroll A. Hoch- 
walt, the General Motors re- 
search team that earlier had discovered ethyl 
men left 


Monsanto's research 


members of 
gasoline. In their mid-20s these 
General Motors laboratories to set up shop 
for themselves. 

Monsanto bought out the two scientists 
in 1936, and retained them to work on prod- 
ucts that might not hit the market for half 
a dozen o1 When war 
Central Research worked on atom bombs, 
rocket propellants, and other secret projects. 

Britain and feared 
Germany might capture the vast stores of 
gasoline in the coastal areas. To fire the 
gasoline, to keep it out of the hands of the 
Germans, would endanger the lives of thou- 


more years came, 


expected invasion, 


sands of people. Monsanto chemists devised 


a resin that could be added to gasoline 
without altering its smell or color. The Brit- 


ish planned to add this resin when the Nazis 





Wool socks and blankets that have been Resloomed 
(at left in both photos above) can safely be put in 
the family wash while untreated ones of the same 
size shrink drastically. 


arrived. The Nazis would use the captured 
gasoline in their tanks and planes—as they 
had in France. Within minutes their engines 
would be hopelessly gummed up. Thus one 
of history’s biggest booby traps was set—but 
never sprung. 

Body armor—first since the Middle Ages— 
was another product that Monsanto co- 
operated in developing. Fifteen plies of 
glass cloth, glued together with plastic, 
made a light armor stronger than steel. 
Vests of this stuff weighed 30 pounds, would 
stop a tommy-gun slug. These vests were 
used on a small scale in the Okinawa land- 
ings and would have been general issue 
had the assault on Japan ever developed. 

Throughout the war the company’s 325 
scientists concentrated on research directly 
related to military applications, including 
operation of the atomic-power research lab- 
oratory at Oak Ridge, Tenn. But scores of 
new ideas were dammed up. 

Resloom is one of the most fascinating of 
the lot. Wool fiber contains microscopic 
caverns. Resloom is a clear plastic stuff 
used to fill these cavities. Once filled, the 
wool loses most of its ability to shrink. Wool 
flannel normally shrinks 30 percent, but 
when Resloomed it shrinks only four per- 
cent. Worsted suitings shrink three percent, 
not 11. In one series of tests, wool shirts 
were washed in the hot water ordinarily 
used for cottons. After five washings they 
had shrunk a scant 1% percent. From now 


on sweaters, socks, underwear and other 
such woolen goods may be thrown in with 
the rest of the family wash. Incidentally, it 
will cost mills nothing to apply Resloom. By 
eliminating shrinkage normal in wool man- 
ufacture, it will more than pay for itself! 

Syton is another Monsanto development 
This is a microscopic silica-sand dispersion. 
In effect it gives a sandpaper coating to 
fabrics that is permanent, will not wash out. 
The particles are so tiny that they can 
neither be seen nor felt. One of the most 
obvious applications for this is in women’s 
slips, When it is used, women will no longer 
have to tug climbing, twisting undergar- 
ments back to where they belong. 

It will also be used to make stockings vir- 
tually runproof. The sandpaper coating on 
fibers makes them cling together. On a snag 
machine—where a tiny hook is dragged over 
stockings stocking de- 
Its treated mate de- 


the precious one 
veloped 60 runners. 
veloped only seven. 

Another new chemical, a water repellent, 
finds applications in both men’s and wom- 
en’s clothing. Rain runs off treated cloth 
as off a duck’s back. In one practical test a 
man wore an untreated suit out in a rain- 
storm. The suit was soon a soggy mess. A 
treated suit remained dry and well pressed. 

Most parents would judge Merlon to be 
Monsanto’s most spectacular development. 
In effect, this is a hard plastic coating for 
fibers—a varnish so thin that it cannot be 
seen by the eye or felt by the hand. Yet it 
doubles and sometimes triples the life of 
cotton and other fabrics. General use of 
this cheap stuff will mean an enormous sav- 
ing in hard-usage garments—children’s cloth- 
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(left), a 


Lustron 


light, will be 


’ und h tel she ets. 
A new insulating material looks like snow, 


7) : 
Ing overalls, WOTK shirts. 


pours like water. It is twice as efficient as 


the best insulating material now. available. 
Too expensive for home insulation, it will 
find scores of space-saving specialty jobs: in 
refrigerators, in planes, frozen-food storage 
compartments, refrigerator cars 
Monsanto's sudsless “soap” is 40 percent 
more efficient in cleaning power than soaps 
It was specifically de- 
signed for use in automatic home laundries. 
Che plastic that was used in wartime body 
perfectly into a mass production 
Picture sheets of cotton cloth, 
lass fiber or other fabric flashing 
Rollers coat both sides with 


wr so of these ci 


now on the market. 


armor hts 


S( he hie 


papel 
ough a mill 

A dozen 

r and are squeezed through a 


ited she ets 


board 


opens the wav for 


prev iously 


I Result—a is rigid as 


Chis 


trons 


large 
impossible to 
The 


he draped OoOveT 


vall panels doors and such 


| fabric 


may even 


forms and baked in an oven to make canos Ss, 
truck | ind other intrica 
Nlons nto mist re 


pests b ith 


te sh ipes 


a lead- 
agricul- 
They are making a new 
rat-killes National De- 
fense Research Committee) ominously la- 
beled No. 1080. It is the answer to a mys- 
It is dozens of times 


odies 
playing 
Ing role in the war on 
tural and domestic 
discovered by the 


tery writer's dream, 
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new plastic 
that glows for six or eight hours 
after it has been exposed to sun- 


used in markers 





ss 


Both pieces of duck canvas 
above were buried six months. 
Fresh-looking one at right 
had been treated with Mon- 
santo's 8-Quinolinol, remark- 
ably effective against mildew. 


more effective than any other rodenticide 
known because it is almost entirely without 
identifying color or odor. Recently, St. 
Louis planned a city-wide rat extermina- 
tion drive. Calculations showed five pounds 
of No. 1080 would be enough to kill all rats 
in the municipality. The poison strikes so 
quickly that rats travel no more than five 
or six feet from the bait before tumbling 
over. 

Monsanto employment has risen from 
2,000 in 1929 to more than 12,000 today, 
its sales from $17,000,000 in 1929 to $100,- 
000,000 in 1945. The things mentioned are 
but a fraction of Monsanto’s total research 
output. In the past 12 months 70 new prod- 
ucts have emerged from the laboratory—all 
of which will be translated into new indus- 
tries, new jobs 
Certainly. But 


In researc h is 


An impressive record? 
Monsanto’s biggest adventure 
just ahead. A few weeks ago the Manhat- 
tan Engineering District gave the company 
this assignment: Design, build and operate 
the first atomic-ene rgy plant for produc tion 
of peacetime electricity at Oak Ridge, Tenn. 

This is one of the greatest challenges ever 
laid on the doorstep of an American enter- 
Monsanto scientists have accepted it 
with confidence. Late this year or early 
next, they believe, the unit will give forth 
of electricity, marking the 


prise. 


its initial surge 
true beginning of a new era. 











Gigantic gantry cranes 

(above) and hydrauli- 

cally operated locks 

(right) are included in 

Yangtze plans. Cranes 

would lift whole ships, 

move them along tracks, ; 
and plunk them back oy 
into the water of far- * 

ther navigation channel. 


f SS 
N y ; ‘ : ) 


DREAM DAM | 


IGGEST irrigation, power, and flood-control 

dam on earth is projected for China’s 
Yangtze River about 300 miles east of Chung- 
king. Dam will impound water to irrigate 10,- 
000,000 acres. Hydroelectric plant will generate 
three times power of Boulder, Grand Coulee and 
Shasta plants combined. U. S. is helping China’s 
National Resources Commission with plans. 


Gantry cranes that may be used to get 
ships past the Yangtre Gorge dam would 
lift or lower them 550 feet. Dozens of 
sampans would be handled at once ina 
corrugated boat tank. Hulls of large 
vessels would have to be reinforced. 
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This ig the valve chamber (above) and oil 
screen (left) of a Plymouth motor having 
70,000 miles on the clock and synthetic 
in the sump. Mechanics call this “clean.” 


Synthetics that never saw a well 
ighore temperature, dissolve sludge. 


By GOLD V. SANDERS 


EW lubricarits without a drop of pe- 
troleum in them—made by synthesis 
from natural gas—bring the production of 
an ideal motor oil much closer. The perfect 
lubricant would, of course, never have to be 
changed, would provide easy starting on the 
coldest morning and equally good lubrica- 
tion on the hottest day. It would not produce 
carbon, sludge, or other waste products that 
foul working parts and reduce the smooth- 
ness (lubricity) of the oil itself. 

Synthetic oils, highly developed during the 
war and given extensive tryouts by Army 
Ordnance and the AAF, are able to maintain 
a remarkably constant degree of viscosity 
no matter how the operating temperature 
varies. The same oil may be used in winter 
and summer. 

Since synthetic oils differ from petroleum 
oils chemically, in particular, the oxidation 
that takes place in an internal combustion 
motor has a different effect on them. The 
waste products are mostly volatile com- 
pounds, which pass out through the exhaust 


pipe or crankcase ventilator. The waste 
products of petroleum oils are largely solids 
that remain in the oiling system,causing car- 
bon and sludge that dirty a motor and reduce 
its efficiency. 

When the synthetic oil is put in a motor 
already fouled by petroleum waste, reports 
show, it tends to clean the motor slowly by 
dissolving accumulated carbon and sludge. 
Synthetic and petroleum oils may safely be 
mixed in the crankcase of a clean motor, but 
that is not recommended for dirty motors. 

A 24,000-mile laboratory test of high- 
grade petroleum oil and synthetic oil re- 
vealed that after 2,000 miles the engine us- 
ing synthetic oil was only 2.3 percent cleaner, 
but after 18,000 miles it was 20.1 percent 
cleaner. 

Prestone Motor Oil, a synthetic lubricant 
produced by Carbide and Carbon Chemicals 
Corp., is made in a number of grades for 
varying purposes. Grade LB-300, designed 
for use in the average passenger car, has 
been on the market in limited distribution at 
75 cents a quart. Standard tests have shown 
that this one grade provides adequate lubri- 
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DRAWING BY STEWART ROUSE 
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INSIDE AN AUTOMOBILE ENGINE. Here's what happens 
as ordinary lubricating oil is splashed over the working 
surfaces. Engine “varnish,” a by-product of oxidation, coats 
valve stems, cylinder walls, pistons, main bearings, connecting 
rod bearings, and piston rings, making them sticky. Sludge 
invades the valve chamber, interfering with lubrication, and 


finally coats everything in the crankcase. Carbon, first soft 
and then hard, gathers on piston heads and valve heads, 
causing loss of power, "ping," sometimes pre-ignition knock. 
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GRINDER 
WHEEL 


STARTING 
MEMBER 


Look! Neo Hands! For mail car- 
riers, gardeners, and others who must 
work under the summer sun, Benjamin B. 
Levine, of Pittsburgh, Pa., has devised a 
parasol that can be worn like a hat, leav- Electric Manicurist. Ao 


ing the hands free. Opened like the con- 
electric motor housed in a casing 
ventional sunshade, it has self-adjustable that fits snugly in the palm of the 


ribs that extend downward and are con- hand spins the grinding wheel of 
nected to a head band. This\is adjustable 

this nail file invented by H. Harris, 
to a number of head sizes, and may be New York City. You plug it in any 
mounted on a helmet or other headgear. outlet, trip the starter knob, and then 
hold the nail at the groove for filing. 
It can also be used for buffing. 





No Bending, No Stooping. 

You soon may give your floors a gleaming 
wax finish and do the whole job standing 
up. Contrived by A. T. Rogovin, of New 
Haven, Conn., the combination container- 
applicator (below) has a long wooden 
handle that screws into the can of wax. 
The user tips the can slightly to spill some 
liquid and then spreads and polishes with 
the pad that is fixed to the container. 











Keyhole Guard. A pair of identi- 
cally shaped blades suitably inserted in a 
keyhole will defy anyone to force them 
out, claims inventor O. J. Lofqwist, of 
London, England. A padlock attached in 
holes of the wide ends, as above, keeps 
them open so that they cannot be pushed 
CONTACT WITH FLOOR OPENS SLOT through or pulled out of the opening. 
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Pinning the Pants Up. The gar- 
ment hanger below, designed by H. R. 
Ellis, of Meadville, Pa., keeps trousers 
from falling onto the closet floor. When 
pants are looped over the lower bar the 
hook is released from the eye on the upper 
bar, which is forced down by springs on 
the dowels, clamping pants in place. 





Automobile Hoist. a1! 
parts on the underside of a car 
are easily reached and the work- 
ing space beneath the car is 
completely cleared for the move- 
ment of workers and their tools 
when the hoist invented by 
Elmer B. Thompson, of Des 
Moines, Iowa, is used. Instead 
of the conventional mechanism 
rising from the floor, the new 
hoist has four shafts that come 
down from an adjustable frame 
suspended from ceiling beams, 
to pick up the car by its four 
corners. A safety lock (below) 
guards against hydraulic failure. 





PIN ACTS AS 
SAFETY LOCK 




















Compact Refrigerator. The L- 
sha electric refrigerator above can be 
hung on a wall or stood on a table. Within 
the shelf-like projection at bottom are 
the ice-cube trays. The motor is installed 
in the bottom rear, with the main food 
compartment above it. Cooling coils run 
inside the rear and side walls. Donald E. 
Dailey, Germantown, Pa., is the inventor. 
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WINGS on the WIND 


Soaring, a scientific study in powerless flight, 


resumes its place as a leading peacetime sport. 


ARM days of spring and summer 
are reviving the sport of soaring 
flight, curtailed during the war. In- 

vasion gliders used by U.S. and British 

troops could go in only one direction 

when they were released by their tow- 
ing planes. That was down. A soaring 
plane climbs without power. Sailplanes 
(high-performance gliders) in soaring 
flight have traveled as far as 465 miles 

cross-country and have reached alti- 

tudes over 20,000 feet. 

Such performance is due to the 
“cleanliness” of their design—they are 
the world’s most streamlined passenger 

aircraft—plus wing construction that 

permits them a high “gliding angle.” 

That is, the best of them loses only 
Sailplane has sensitive variometer instead of power one mile of altitude for every 20 miles 
plane's rate-of-climb indicator. Clockwise, instru- of forward flight. Combined with this 
ments ore ee ee turn-and-bonk indi- is a low “sinking speed,” or the amount 
cator, watch, air-speed indicator, compass (center). of altitude they will lose each second 
in motionless air. A good sailplane 

Knocked down and loaded on its special trailer, a sinking speed is three feet & second. 
sailplane (below) is transported to launching site. Sailplane launcaing and the ideal 
conditions and some of the hazards of 

flight are graphically shown here. 

Soaring is not an inexpensive sport, 

but it is one of the most fascinating. 











- 
_ SOARING SITE AT 
FOOT OF RIDGE 


RELEASE 
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HANKS to a young Yankee inventor, 
the average weather enthusiast will soon 
be able to tell how hard the wind is blowing 
and from what direction without stirring 
from his comfortable chair by the fire. John 
A. Hastings, of Bass River, Maas., has de- 
vised an inexpensive anemometer-weather 
vane that uses simple electrical circuits to 
transmit information about the wind from 
the roof to a dial anywhere in the house. 
The Weather Bureau’s intricate wind- 
measuring instruments cost up to $1,200 
apiece. Hastings’ apparatus, accurate 
enough for airports and yacht clubs, will 
cost $100 or less. 

On his invention, the whirling arms of 
the anemometer are tipped with curved 
blades instead of the usual hollow hemi- 
spheres. The arms drive a compact genera- 
tor inside the body of the vane, and the gen- 
erator’s output, an accurate indication of 
wind speed, is measured by a voltmeter 
connected to the generator. To cut costs, 
Hastings uses one voltmeter, calibrated in 
miles per hour and points of the compass, to 
measure both wind velocity and direction. 

Recording the wind’s direction on the dial 
is harder to do, but Hastings found a rela- 
tively simple way to accomplish this. As the 
vane swings, its shaft turns a gear below. 
This gear meshes in a 1:2 ratio with another, 
which moves the revolving arm of a poten- 
tiometer—one degree for every two degrees 
that the wind veers. The potentiometer is 
in series with a couple of dry cells and the 
voltmeter. As the arm moves it varies the 
resistance in the circuit and causes the volt- 
meter to record a variation in voltage drop 
—actually, a 
change in the 
wind'’s direction. 





At the scene of an accident 
police officer takes movies 
of the position of the cars 





Microphone just inside car 
hears what witness says when 
he is questioned by police. 


Even the tone of voice is on 
record at headquarters. 





Audible 
E 


Blotter 


SOUND MOVIES give the Los Angeles po- 
lice an additional means of recording auto- 
mobile accidents. Communications equip- 
ment from B-29s is now in use in patrol cars, 
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Bouncing Ball in Prop 
Reduces Vibration 


AN EIGHT-OUNCE steel ball, 
bouncing up to 230 times a 
second in a tiny socket in- 
side a whirling hollow-steel 
propeller, sets up forces that 
reduce by half the vibrations 
that engine firing action pro- 
duces in the blade. 

At left, Hamilton Stand- 
ard’s Engineering Manager, 
Erle Martin, points out the 
ball’s socket to Rear Adm. 
H. B. Sallada, Chief of the 
Bureau of Aeronautics, and 
Rear Adm. L. C. Stevens. 
When the vibration absorber 
is installed it is covered; 
only a slight lump locates 
the ball. 


Modern Trumpet for Deaf Is So Tiny 
That an Earring Conceals It 


A HEARING AID hidden in an attractive earring 
is the latest device to disguise a woman's deaf- 
ness. “Hearrings,” as they are called by the manu- 
facturer, Maico Co., of Chicago, naturally come in 
pairs, and designs are interchangeable. A transpar- 
ent, almost invisible 
plastic tube, molded 
to suit the individ- 
ual, carries sound 
from the receiver 
earring to the ear 

Devices to help 
men, especially vet- 
erans, to hear have 
also been receiving 
attention. Harvard's 
Psycho-Acoustic 
Laboratory has done 
basic research on an 
“ideal hearing aid.” 
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MUM CE 
in the Woods 


Dr. Andrew Ellicott Douglass studies tree rings and 
discovers from them the trend in rainfall over pe- 
riods of centuries. Thin or fat rings tell the story 
and furnish a basis for predictions. Here Dr. Doug- 
lass examines rings with 10-power magnifying glass. 


The doctor uses o Swedish 
increment borer, a hollow 
ouger for cutting out a 
core from a living tree to 
make an estimate of its 
age by counting the an- 
nual growth rings. This 
test shows development; 
is most valuable if used 
when the tree is small. 


Slight differences in tree 
rings add up to important 
deductions as to rainfall 
and the varying growth of 
trees. Here is shown the 
use of a tree-measuring 
engine, a precision instru- 
ment that measures varia- 
tions of 1/100 millimeter. 
It helps predict rainfall. 


O the many scientific yardsticks con- 

trived in recent years to disprove Mark 
Twain’s charge of universal concern but 
general neglect over the weather now is 
added a new barometer as old as life. Air- 
planes, balloons, cameras, radar and a dozen 
other instruments of weather data collec- 
tion are joined by the tree. 

Dr. Andrew Ellicott Douglass, 78-year- 
old astronomer and physicist who looks a 
bit like the author of “Huckleberry Finn,” 
is predicting weather conditions for years 
ahead by studying tree rings. He is con- 
servative in his claims for forecasting by 
dendrochronology (tree time), but one of 
his latest achievements bodes well for man- 
kind in its unceasing struggle with drought 
and storm. (Continued on page 110) 
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Under pressure for increased World War 
II production, Boulder Dam’s hydroelectric 
engineers said they could increase power 
output, but not without dangerously de- 
pleting the water reserves behind the dam 
whence comes the water that spins the 
power-producing machinery. Millions of 
people depended on that water, and there 
had been unusually little replenishing rain- 
fall for 20 years. 

At the Tree Ring Laboratory of the 
University of Arizona in Tucson arrived a 
station wagon, a driver, and unlimited gas- 
oline-ration coupons. Dr, Douglass made 
a 10,000-mile tour of the Colorado Basin, 
studied tree rings, and reported: 

“Twenty dry years have passed. That 
drought period is most unusual in the last 
500 years. The drought will probably 
break.” 

Increased power output at Boulder was 
ordered, new machinery hummed, the war 
was shortened. The next year rainfall was 
unusually heavy! 

In bringing the new science toward per- 

fection, Dr. Douglass simply makes “weath- 
| er stations” out of trees. Each year a tree 
grows a new outer layer, called the cam- 
bium layer. This sheath is a circlet of long 
slender tubes that carry a tree’s chief 
sustenance-——water—upward. At the end of 
a year, these tubes die, are encircled with 
new tubes, and the cycle begins-anew. A 
tree handicapped by a year of intense 
drought will produce a very thin ring; in a 
year of plenty the ring will be fat. Looking 
at the cross section, the weather during the 


Dr. Douglass points out some of his 
findings on a section of a sequoia, 
and shows how they predict weather. 


A chert of a century or more of 
weather is revealed by this cross sec- 
tion of a large tree, with the width of 
the rings os an indication of the 
rainfall absorbed during each year. 
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tree’s life—two to 500 years for pine or 
fir—can be read. Weather records for the 
area will agree, year for year, with the 
wooden calendar. Width of an individua! 
ring and the number of inches of rair for 
that year can be reduced to a mathematical 
proportion, and the centuries-long weather 
index of the tree may be read. 

Dr. Douglass does not claim that this 
means the antics of weather can be charted 
exactly for years ahead. It does mean, he 
contends, that trends can be established. 
He says: “When we have available enough 
tree-ring weather records from all parts of 
the world to get an accurate picture of 
what the weather has been for centuries, 
I have great hopes that we will be able to 
derive from them more definite indication 
of what it will be for scores of years in the 
future.” 

Dr. Douglass believes the enigma of 
future weather is linked with tree rings 
and solar activity. He sees in sun spots— 
the phenomena caused when cold masses 
sweep through the hot, gaseous surfaces 
of the sun—the cause of the earth’s weather 
tides. These sun spots have a peculiarly 
rhythmic record. They last about 11 years. 
At the beginning, the solar twister appears 
with a few small spots about halfway be- 
tween the sun’s equator and its poles. The 
spots increase slowly in numbers, then 
rapidly, and spread widely toward the sun’s 
equator following which they largely dis- 
appear. Then with remarkable regularity, 
the cycle begins again. This eerie cosmos 
Dr. Douglass has found to be related to the 
cycles of world’s weather as evidence of 
tree-ring patterns. 

Complete success of forecasting by den- 
drochronology would bring revolutionary 
benefit to man. Every branch of commerce 
and industry would be affected. Living 
would be changed, made easier and less 
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“Meditation on the Passion” was signed 
by Andreas Mantegna (as the photo below 
shows) but art experts believed Vittore 
Carpaccio actually painted it. Infra-red 
photography proved that they were right. 
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‘wew tient! O1d Masters 


By HARTLEY E. HOWE 


ANKS to science you can see the 

world’s great paintings in the same 

glowing colors used by the masters who 

painted them centuries ago. New formulas 

and plastics at New York's Metropolitan 

Museum of Art bring old masters back to 

the bloom of youth and keep them that 

way. The microscope and X ray reveal de- 

tails of how the painter worked. Chemical 

analysis helps date a picture accurately— 

; . : r = » and sometimes discovers a fake identifica- 
The first wihetes Bede vaguely but un- — tion. 

mistakably Corpaccio’s signature — When a picture comes to the Museum’s 

two layers of paint below Mantegno's. painting clinic, the brushwork and paint 

After overpaint was removed, it showed up structure are first studied under the micro- 

clearly (below) in a second infra-red photo, — scope. Microchemical analysis of tin) 

| pieces of pigment or base, taken from the 

edges, gives further data. To learn what is 

beneath the surface, X-ray ‘pictures are 

taken by the traversed-focus technique, 

providing a shadowgraph of the entire paint 

structure. Photographs made with less 

penetrating infra-red rays lay bare the 

secrets of the intermediate layers of paint: 

how the artist repainted parts of the pic- 

ture. Information about the top layer of all 
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The original, fervent colors of El Greco's 





View of Toledo,” pointed 300 yeors 


ago, come to life where the famous canvas has been cleaned by an acetone 


varnish, is gleaned from ultraviolet ex- 
lation; fluorescent frequently 

sh where the varnish has been patched 
The experts next turn their skill to pre- 
serving the painting. Old varnish is re- 
moved with special solvents and the picture 
is gently cleaned. Loose paint is carefully 
reattached. Damaged areas that mar the 
picture may be minimized by careful filling 


areas 
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in with new paint, but no attempt is made 
to “restore” the picture to its original con- 
dition. New backing reinforces the wooden 
panel or canvas. Finally the surface is 
given a thin, invisible, protective coating of 
polyvinylacetate. Sprayed on, this synthetic 
plastic resin remains permanently colorless 
and clear, unlike varnish, which darkens, 
becomes brittle and often shrinks. 





























COLOR PRINTS trom your 


EW discoveries in color printing have 
| now brought that phase of photog- 
raphy well within the scope of the home 
darkroom. Contact color prints can now 
be made with no special equipment, and 
enlargements are possible with an ordi- 
nary condenser or diffusion-type enlarger. 
The entire process requires but an hour and 
a half, only the first 15 minutes of which 
need be spent in darkness or with a green 
safelight. 

Essentially the simplification in color 
printing is due to a new printing paper— 
Ansco Color Printon. With it the amateur 
can print in much the same way he does in 
black and white. It eliminates many of the 
tedious steps of older processes, such as the 
making of three separate nega- 
tives, the preparation of three 
positive images in color from 
them, and the transferring of 
the color images to paper. 

No one should assume, how- 
ever, that all he need do is to 
obtain a supply of this new 
material and retire into a dark- 
room with his chemicals and the 
first color transparency that 
comes to hand. Just as in black- 
and-white work, knowledge and 
experience must be gained be- 
fore really good prints will re- 
sult. The amateur must first 
learn the few fundamentals of 
the new process and how to rec- 
ognize the type of color trans- 
parency most suitable for color 
pictures. 

Ansco Color Printon consists 
of three light-sensitive emulsion 
layers coated upon a single flex- 
ible white opaque base. When 
it is exposed by light passing 
through the color-film transpar- 
ency, blue light registers in the 
top emulsion, green light in the 
center emulsion, and red light in 
the bottom emulsion nearest the 
opaque base. 


A No. 212 
lamp 2° oway gives the 
second exposure. 
ine print through filters 
to find which to use. 


Each emulsion layer contains chemicals 
that form dye images during processing. 
After the processing, each layer contains a 
dye image of a color complementary to that 
of the light by which it was exposed. That 
is, the top layer contains a yellow dye 
image, complementary to blue; the center 
layer a magenta image, complementary to 
green; and the bottom layer a cyan, or 
blue-green, image, complementary to red. 
These complementary dye images filter 
light reflected from the white base, and the 
picture is seen in natural color closely 
approximating that of the original subject. 

Developing is by reversal, a method com- 
parable to that of processing home-movie 
films. All the steps in the developing pro- 
cedure and the time require for 
each are shown in the drawings 
below and on the facing page. 
Processing may be done in trays 
or on individual sheet-film hang- 
ers suspended in tanks of any 
convenient size. Tanks or trays 
of glass, bakelite, hard rubber, 
or enameled steel are suitable. 

Since eight processing solu- 
tions are used, nine trays or 
tanks—eight for solutions and 
one for washing—provide maxi- 
mum convenience. But if space 
or equipment is limited, process- 
ing can be carried out quite 
easily with only three trays. 

There is little opportunity for 
error in processing if the steps 
listed in the series of drawings 
are followed carefully. In se- 
lecting the transparency to be 
printed and in exposing it, indi- 
vidual judgment must be exer- 
cised just as in black-and-white 
printing. Choose color trans- 
parencies that have been cor- 
rectly exposed and processed 
(see PSM, Feb. ‘46, p. 104). 
Prints of top quality cannot be 
expected from transparencies 
that are dark or dense from 


enlarger 


Exam- 
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underexposure or weak and washed out 
from overexposure. Avoid also transpar- 
encies having excessive contrast. Deep 
shadows and clear areas lacking in detail 
are more objectionable in a print viewed 
by reflected light than a transparency 
viewed by transmitted light. 

Amateurs familiar with color photog- 
raphy know that color films are balanced 
in manufacture to give suitable color repro- 
duction when exposed in light of a definite 
color quality. If the film is exposed under 
other lighting conditions, it is necessary to 
use filters to achieve correct color balance 
in the transparency. A comparable prin- 
ciple applies in exposing Printon either by 
contact or in the enlarger. The basic light 
must be of the approxi- 
mately correct quality for 
transparencies of normal 
color balance, and it is ad- 
justed to individual condi- 
tions by*means of filters. 

Standard for Printon are 
a No. 212 General Electric 
photoenlarger lamp, a sheet 
of heat-absorbing glass, and 
an ultraviolet-absorbing fil- 
ter. The heat-absorbing 


ency from damage from 


TRANSPARENCY 
traviolet rays. A standard  wwreGatTive 


a 


The first step is to balance the color 
quality of the light. Once this is done, no 
further experiments should be necessary az 
long as transparencies of normal color bal- 
ance are used. 

Select a good transparency of normal 
color balance for a test and place it in the 
negative carrier with its base, or shiny side, 
toward the enlarger lamp. Adjust the en- 
larger until a sharp image of the desired 
size appears on the easel. Then make a test 
strip or print exactly as is done in black- 
and-white printing, using one of the extra 
sheets of Printon provided in each package 
for this purpose. Each succeeding section 
should be given an exposure twice that of 
the preceding section. The speed of Printon 

is slightly less than that of 
Fas fast enlarging papers. 
1 If you have a photometer 
of the grease-spot type, it 
can be used to estimate ex- 
posure of a test print by 
reading an important high- 
light area of the transpar- 
ency such as the flesh tones 
of the face in a portrait 
subject. The paper speed 
number to be used will de- 








ment, processing methods, 
and the photometer used. 
Either test strips or test 
prints serve as a future 


glass protects the transpar- <1 pend, of course, upon equip- 
= 


heat of the lamp, and the = 
filter absorbs unwanted ul- NW, 


lamp may be installed per- CARRIER ir guide to both exposure and 
/ \\ 


manently in the enlarger 
since it is suitable for both 
color and black-and-white 
printing. 


color balance. 

The proper exposure is 
easily determined by ex- 
amining the over-all density 











Ansco_ color-compensa- 
ting filters may be used for Here is the 
making any necessary adjust- the enlarger 


of the test piece. An area 
setup for showing satisfactory den- 
in making sity, regardless of color quality, 


ment in the color quality of the color prints. Light has received correct exposure, 
standard enlarger light. A com- passing through the and the time used for the test 
plete set contains three yellow ‘ronsporency acts on can be used for the final print 
gelatin-filter foils (Nos. 23, 24, _ivst_ the oe tho unless filters are added. 

and 25), four magenta (Nos. 33,  *wlsion layer in the Any necessary change in color 


hree- 
34, 35, and 36), and three cyan three-layer 
(Nos. 43, 44, and 45). 


material. 


A gloss stops heat, and quality of the light will be indi- 
filters correct color. cated by the correctly exposed 
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section of the test. If color is satis- 
factory, nothing further is required, 
but if there is an over-all coloration, 
a filter will be needed. One way to 
determine which to use is by examin- 
ing the area through the various 
filters in your kit. The one or combi- 
nation that gives correct color quality 
should then be added to the optical 
system of the enlarger. 

As a guide in selecting filters, the 
general rule is to use one that sup- 
I lacking in the print. 
For instance, a print having an over-all 
bluish cast is lacking in yellow, the color 
complementary to blue, and a yellow filter 
of the proper degree should be used. For 
an excess of magenta, correct with cyan 
and yellow filters; for cyan, use magenta 
and yellow; for yellow, magenta and cyan; 
magenta; and for red, cyan. It 
is also necessary to overcome ir equalities 
in color balance of abnormal transparencies 

Each filter absorbs some of the light 
passing through, and the basic exposure 
must be increased when filters are added 


plies the color 


for green 
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Colors show up in the 
print as naturally as 
they do above. At the 
left in the drawing 
are the three primary 
colors recorded during 
exposufe; at the right 
are the dye images of 
the three subtractive 
primary colors formed 
by processing. 
base reflects light. 


The 


Filters with numbers ending in 3 call for 
a 15-percent increase, those with 4 for a 
30-percent increase, and those in 5 for one 
of approximately 60 percent. If, for exam- 
ple, Nos. 23, 34, and 45 filters are all used, 
the exposure must be just about doubled. 
In general, any ordinary negative-drying 
method is suitable for color prints. Rapid 
drying by fan helps keep the whites clean. 
Dry-mounting tissue is unsatisfactory 
Rubber cement works well on plain salon 
boards. On mat mounts or cutout desk 
folders, the upper corners are taped. 





Color gauge that had scientists 
stumped for centuries determines 
thicknesses of 1/250,000,000 inch. 


OR centuries scientists have known 

that the colors of thin transparent films 
had nothing to do with pigment, but were 
due to an optical effect directly related to 
the thickness of the film. But it was only 
recently that a practical gauge, making use 
of this trick of light, was devised. ° Using 


with the calcium, it 


the same principle, gauges that suit special 
requirements can be made that would indi- 
cate a thickness of 1/250,000,000 inch! 
While investigating the behavior of oil 
films so thin that they were absolutely in- 
visible, Dr. Katherine B. Blodgett of Gen- 
eral Electric placed a drop of stearic acid 
on the surface of a trough of water con- 
taining calcium carbonate. By reaction 
quickly became an 
ultramicroscopic layer of calcium stearate 
Then she found she could build up succes- 
sive layers of the film on a glass slide and 
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Coatings for gauge are “picked up” off the surface 


of distilled water containing calcium, berium, or 
cadmium. Metal rod first scrapes water free of oil. 


| Drop of stearic acid spreads over the surface to 
form a film 1/10,000,000 inch thick. Chemically 
: clean glass slide then is clamped to dipping arm. 


\ 


Slide goes down and is pulled out 10 times, taking 
on coating 2/1,000,000 inch thick. With adjustments 
and more dippings, nine color bands are made. 
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that 21 layers reflected a yellow-brown 
color, 41 showed a dark purplish-blue, 61 a 
brilliant light blue, and so on. With each 
layer, the film showed a visible change in 
hue. Now, anyone who wishes to measure 
the thickness of any film within its range 
needs merely to compare the color of his 
film with the nine color steps on the gauge. 

Already, research with this gauge has 
brought important results. Most spectacu- 
lar was its aid in developing nonrefiecting, 
or invisible, glass, which made clearer the 
“seeing” of aerial cameras, range finders, 
and submarine periscopes during the war. 
Films of calcium or barium stearate, built 
up on lenses and prisms to a depth of 
4/1,000,000 inch by the dipping method, 
effectively killed the reflection of most 
visible light from their surfaces. Today, 
most films for coating nonreflecting glass 
are made by vaporizing some fluoride onto 
the surface of the glass, but the color of 
the coating, when it has attained the cor- 
rect thickness, can still be determined by 
comparison with the gauge. 

With this instrument, metallurgists can 
tell the thickness of an oxide coating on 
many metals merely by comparing colors. 
Another use has been in the study of the 
size and nature of different proteins. 

The colors of oil films on water are not 
the same as those shown by the Blodgett 
gauge, but are their complements. This is 
because water has a lower refractive index 
than the oil film floating on it, while glass 
(of the gauge) has a higher refractive in- 
dex than the films adhered to it. 


Looking colorless and transparent, slide is coated 
on one side with black paint. Held to white light 
at 45-degree angle, it is an exact thickness gauge. 
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ID LIKE 10 SEE THEM MAKE... 


Everybody has his own pet idea of some gadget he would lik 


to see in general use 


will pay five dollars for 
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False-alarm Deterrent. When 
you pulled the lever in a fire-alarm box, a 
mechanism would hold your hand there 
until the engines arrived. Then you would 
direct firemen to the blaze. The idea comes 
from Alvin Teitelbaum of Brooklyn, N. Y. 


Economy-size Cigarette. Haitf 
standard length for the convenience of the 
addict who has leisure for only a couple 
of drags at a time. A. Armstrong, Mis- 
soula, Mont., is the originator of the plan. 


What is YOURS 
every such suggestion published 


Popular Science Monthly 


Sett-speken Rouser Clock. A 
gentle phonographic attachment that would 
waken a sound sleeper without jolting him 
suddenly. Harvey Ackerman, of Brooklyn, 
N. Y., would like to see them make it. 
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Money Changer for Parking. 
Embarrassment of having no nickel for 
parking meter would thus be saved, thinks 
Willie Muessig, of Aurotfa, Ore. 


First Aid to Aching Feet. A fold- 
ing stool or chair that could be carried in 
one’s pocket or handbag. It should be 
capable of quick and easy assembly for use 
by those who have to wait in theater 
queues, nylon lines, or other piaces where 
there are long delays and seating accom- 
modations are not provided. The chair 
should be made of some lightweight mate- 
rial that will stand up under the average 
person’s weight. The suggestion was made 
by Miss Ocala D. Hales, of Raleigh, N. C. 
JUNE 
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Three Projects of the Month 


for Craftwork Hobbyists 


George Washington rode here—or did he? The histories 
don't agree on whether the coach at Mount Vernon is an 
exact duplicate of the First President's, but it was 
the model from which this mantel-size one was designed. 
Drawings and a description of how to build the 5!/2" by 
10" mantelpiece coach are given on page |76. The body 
is wood, fittings are metal, and seat coverings velvet. 


Aromatic red cedar and tea tiles are combined to make 
the serving tray shown at left. The tiles are set in 
routed recesses and are useful as well as ornamental, 
since they permit the carrying of hot teapots and the 
like without marring the wood. End compartments hold 
glasses or silver. Construction steps are on page 1/63. 


Something different in chessmen was the idea behind the 
designing of this set. All pieces are made entirely in 
the lathe, being turned from |" hardwood doweling, as 
described on page 174. The base coat of enamel is also 
put on in the lathe with the spindle rotating slowly. 








GAS TURBINE for AUTOS 


GAS turbine not much larger than the 
bulge in the rear-axle housing of pres- 
ent cars may be the auto engine of the fu- 
ture. A simplified jet designed by Robert 
Kafka and Robert Engerstein, of Carney As- 
sociates, New York engineering firm, has 
made this possible. They estimate that a 
compact 100-horsepower turbine can be built 
to deliver 40 miles to the gallon from low- 
grade gasoline or kerosene. 

Their turbine has two main parts—the jet 
units and the turbine wheels. Each jet has 
two combustion chambers, which alternate 
in firing at 30 or more pulses per second. 

Four jet units are mounted around a wheel 
in the gas turbine. In operation they have a 
pinwheel effect on this wheel. Pressure from 
the expanding jet gases drives the turbine 


blades. About half the power from the gas 
turbines used in aircraft today goes to drive 
a supercharger, but no such drain on power 
is necessary in this engine. Eliminating the 
supercharger also allows the turbine to be 
throttled. A simple carburetor regulates the 
fuel-air mixture. . 

Several other conventional automotive 
units are used with the turbine. A cranking 
motor spins it over for starting and a spark 
plug furnishes the ignition needed for that 
purpose. Clutch and transmission give closer 
control over engine speeds. But the gas 
turbine is simpler than present auto engines. 
When further refinements are made, advo- 
cates believe that car manufacturers seek- 
ing simplicity in engines may find gas tur- 
bines their most practical answer. 
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Gas turbine for an auto would 
look like this. Four jet units, 
similar to model below, are 
mounted aroufd wheel. Nozzles 
go through wheel and exhaust 
against turbine blades. 


First working model of the gas- 
turbine nozzle looks like an auto- 
mobile horn with puffed cheeks. 











SPARK PLUG FOR 
STARTING 


Firing one chamber blasts the 
valve shut, sends burning gases 
out the nozzle. As they pass the 
opening in the other chamber, 
they exhaust it, draw in fresh fuel. 


EXPLOSION 
IGNITES 


CHAMBER BEING VALVE” AIR INTAKE 
FUEL 
NOZZLE 


THROTT 
CHARGE as ire 
EXPLODING 


NEW CHARGE 


HERE 


Fresh fuel continues to fill that 
chamber until flame in the nozzle 
ignites it, blasting back into the 
chamber, shutting the valve, and 
repeating the firing sequence. 
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CHONAS w faucets 


The control, purification and distribution 
of water have made big cities possible. 


RAIN CLOUDS 
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Lower section of this drawing — 
shows course of gravity water 
system for city at elevation 
lower than that of reservoirs: 
Course of water is charted from 
rainfoll to ultimate consumer. 
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a SHUT-OFF 


HIRSTY people merely draw a glass of 
water from any convenient faucet. That 
is why we take water for granted. 

But the water-purification techniques that 
have made it possible for our biggest cities 
to exist were developed comparatively re- 
cently. Water that could not have been con- 
sidered for human consumption 15 or 20 
years ago is now made safe. Two of the 
several standard systems of water supply 
are illustrated here from source to faucet. 
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‘ ss the town is higher than the original reservoir as 
‘ shown on left page, water must be carried uphill by 

pumping stations, but the processes of softening, fil- © 
tering and chlorination remain the same. . 
Community distribution system is identical #or both i 
gravity and pumped water supply. Drawings on these : 
\ eae poges ore simplified diagrams of how city water § 

- finally reaches the householder. 
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Water-supply engineers have many prob- 
lems to solve, but their objective is always 
to furnish an adequate amount of water that 
is clear, free of water-borne disease or 
chemical poisons, reasonably soft, of good 
taste and without properties injurious to 
metals used. Engineers must also provide 
devices to prevent interruption of service 
and to take care of such emergencies as fire. 
This often means duplicating mains, basins 
and pumping machinery. 
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NuperuelS watcing for 
TOMORROW'S CARS 


But a simple, practical engine to burn them is lacking. 


By GOLD V. SANDERS 


HE motorist today is octane-conscious. 

He knows how his motor knocked and 
struggled when gasoline was reduced a few 
points on the octane scale during the war, 
and he noted with joy and relief how the old 
motor lost its ping-ping and perked up when 
those mysterious octane qualities were put 
back in his fuel. He has heard a lot about 
power-packed fuels created by the petroleum 
industry to boost the speed and range of 
warplanes. How about some of this 100- 
octane and better gasoline for his car? 

Superfuels are ready and waiting. They 
could greatly increase the motorist’s mile- 
age per gallon and step up his car’s power. 
All he needs is a reasonably cheap motor 
that can assimilate this rich new kind of 
gasoline and extract its power vitamins 
from it 

As built now, automobile motors generally 
get no more power from 100-octane than 
from 80-octane. Even if motors capable of 
digesting these superfuels were built to- 
morrow, the petroleum chemists would still 
be ahead of the automotive designers. They 
have gone far beyond the hundred mark in 
concocting new fuel blends and have had to 
invent a new scale of measurement because 
they ran clear off the octane scale. 

But the difference between a modern air- 
plane engine and the conventional power 
plant under the hood of a car is immense. 
Engineers who comprehend this difference 
shake their heads when asked how long it 
will take auto designers to catch up with the 
fuel available for their use. Some engineers 
doubt whether it ever will be accomplished. 

An automobile motor is 
built to a budget and to 
operate on a budget; war- 


How octane rating is deter- 
mined: iso-octone represents 
100; heptone represents 0. 
A motor fuel with an octane 
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planes were built almost regardless of cost 
to get the utmost in performance. The roar- 
ing giants that ate up the superfuels in 
bombers and fighters cost at least 10 times 
as much per horsepower as auto engines and 
had to be overhauled every 700 to 1,000 
hours. Motorists cannot spend money like 
a nation fighting for its life. 

To take advantage of higher-octane gaso- 
line, auto engines must have higher com- 
pression ratios, or have the fuel blasted into 
them by powerful superchargers. The com- 
pression ratios of some automobile engines 
already are as high as those of the most 
powerful airplane engines, but in the latter 
the pressure is built up to about twice that 
of an auto engine’s by the supercharger. 

Is it practical to put such superchargers in 
automobiles and build all parts of the motor 
strong enough to withstand the increased 
pressure ? That remains to be seen. A really 
efficient supercharger turns at seven to nine 
times the speed of the crankshaft, must be 
built to high precision, and costs a lot. 

The motorist may have to wait a long 
while to use 100-octane gasoline, but he is 
already benefiting from wartime advances 
in fuel refining. Regular-grade gasoline in 
filling-station pumps all over the country 
averages 76.7 in octane rating now. This 
average was 75 just before the war and 
dropped to 70 during the war. Premium 
grade now averages 82.3; before the war it 
was 78 to 80 and its lowest war average was 
75.8. Other important properties that give 
quick starting and rapid acceleration have 
been increased in proportion. 

At war's end, the refineries were turning 
out more than 20,000,000 gallons of 100- 

octane gasoline a day. 
New techniques and the 
sacrifices in quality that 


number of 75 hes an cnti- 
knock quality equal to a mix- 
ture consisting of 75°, iso- 
octane ond 25% heptar< 





A compression ratio of 7 to 
1 is diagrammed here. The ans | i’, - sn ITE oe 
volume of the air-gas mix- ; 


ture in the combustion 
chamber ct the bottem of a 


piston stroke (left) is com- 


pressed to one-seventh oat i = 
the top of the stroke (right). . 
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PER CENT. INCREASE IN TON MILES PER GALLON 
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Compression ratios of stock cars have risen as the octane number of 
available gasoline has climbed, and mileage per gallon has kept pace. 


LARGER MANIFOLDS SUPERCHARGERS 
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WOULD HELP IMPRESSION OF THE POTENTIAL POWER 
MOTORS “BREATHE” BETTER y j OF HIGHER-OCTANE GASOLINE 





OIL-COOLING RADIATORS FUEL INJECTION 
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WOULD CRAM 
IN A GREATER 


OAAY BE NEEDED BECAUSE OF HIGHER TEMPERATURES : ~ CHARGE OF FUEL 


MOTORS MUST BE REDESIGNED in one or more of the ways 


outlined above, before motorists can enjoy the benefits of higher-octane fuels. 








were endured by civilians made this possible. 
Aviation now cannot use more than a tenth 
of this potential production, however, so the 
components are going into richer blends for 
auto engines. 

Automotive and petroleum engineers say 
that the present grades of gas are more than 
good enough for today’s motors. Only a few 
can get full advantage out of 80-octane or 
above. Many get as much power and mileage 
out of the regular grade as from premium 
grades. You might obtain some 100-octane 
gas from an air line or a refinery and put it 
in your car, but the result would probably 
disappoint you 

Octane rating means only one thing: the 
ability of a fuel to stand pressure and heat 
without detonating. The great gains in 
power that both planes and automobiles 
achieved during the past decade came almost 
entirely from the creation of gasoline with 
less tendency to knock, plus motors with 
higher compression, in which to burn it 
efficiently 

High-octane gasoline is no more “explo- 
sive’ than any other, no more dangerous, 
has no more thermal units in it. Its octane 
rating does not give easier starting; that 
comes from other ingredients. 

Tetraethy! lead is still the most effective 
ingredient for stepping up octane rating. It 
is added to nearly all automotive and air- 
craft fuels because, within certain limits, it 
increases octane rating at less expense than 
any of the hydrocarbons, or any of the many 
other ingredients that have been tried. Un- 
fortunately, there is a severe shortage of 
lead at the moment. Though probably tem- 
porary, it may result in lopping off some of 
the octane numbers that have been added 
to our motor fuel in recent months. Or we 
may have to pay somewhat more for gas- 
oline of a given octane number until the 
shortage has been overcome 

The supermotor capable of using the new 
superfuels efficiently may be some distance 
away, but tomorrow's motors still may de- 
liver more power or mileage from a gallon 
of new gasoline blends. The improvements 
of 1947-and 1948 are expected to continue a 
trend that began 10 years before the war. 


Compression ratios of stock automobile 
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motors rose from an average 5.3-to-1, in 
1931, to 6.7-to-1 in 1942 and 1946 models of 
standard makes. With few exceptions, the 
compression ratios in 1946 models are the 
same as before: 


Buick 40 
and 50 
Buick 70 
Cadillac 
Chevrolet 
Ford 
Lincoln 
Mercury 


Nash 600 7.1 
Nash (large) 6.8 
Oldsmobile 6.5 
Packard 6 6.71 
Packard 8 6.85 
Pontiac 6.5 
Studebaker 6.5 


6.3 tol 


The 1942 compression ratios in a few cars 
not listed above follow: 


Chrysler 6.8 


DeSoto 6.8 
Dodge 6.7 


Plymouth 8 
Hudson 6 - 
Hudson 8 5 


5 
0 


taken through a quartz window, 
knock. Fuel 
burned 
spark plug ovtward 


Photograph 


of engine combustion without 


mixture, as drawings below show, 


progressively from the 





Since 1931 the average octane number of 
regular-grade gasoline has climbed from 58 
to 70. The two lines of steady progress 
octane numbers and compression ratios 
moved upward in.a significantly parallel line 
across engineers’ graphs, shown on page 125. 
This advance has resulted in greater ton- 
miles per gallon in the same period. 

In designing for the future, all automotive 
experts know that so far as octane rating is 
concerned, they can have just about what- 
ever they can use. Individual manufacturers 
are naturally keeping their own ideas under 
their hats, but it is reasonable to expect 
that compression ratios will at first take 
another normal step upward. 

The highest ratio in stock cars now is 7.25 
to 1. Engines with ratios of 8 to 1 and up 
to 9.4 to 1 were used, however, in a recent 
series of tests conducted-by the Ethyl Cor- 


Photograph of an engine knock. The drawings 
reveal how a spontaneous explosion has taken 
place when normal combustion was incom- 


plete, This wastes fuel; pressure injures motor 
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poration. New blends of gasoline, never tried 
in an auto motor before, were furnished for 
these road tests by 11 large oil companies. 
The octane numbers or other properties of 
the fuels were not disclosed, but engineers 
know that for such compression ratios mo- 
tors must have gasoline of near 100-octane 
or they will kneck themselves to pieces. 

Even with the required knock-suppressing 
fuel available, every increase of compression 
presents new problems. The increased heat 
and pressure may break piston rings, bear- 
ings and crankshafts, so motors must be 
made more rugged. More efficient cooling 
must be provided. Higher temperatures are 
more destructive of lubricating oil, so more 
heat-resistant oils must be provided. In 
short, a motor must be completely rede- 
signed before it can stand the extra strains 
involved in extracting the full power out of 
a gallon of high-octane fuel. 

But despite these problems, the availabil- 
ity of supergasolines is a challenge to 
automotive designers. If they find it im- 
practicable to boost compression ratios much 
they may devise new kinds of superchargers, 
different manifolding, or valves that will 
enable motors to gulp down bigger charges 
of fuel-air mixtures. 

The goal for auto manufacturers to shoot 
at now is a motor that can realize the po- 
tential power of 100-octane gasoline. When 
they have that, they will have made a start 
toward utilizing triptane or possibly other 
new fuels of still more remarkable perform- 
ance. 

What it is possible to get out of these 
hydrocarbons under suitable conditions was 
demonstrated recently at General Motors 
laboratories. Using triptane with tetraethyl 
lead added, experimenters produced power 
four times as great as that of 100-octane 
gasolines, eight times as great as that of 
the 60-octane fuel we all were using 10 or 
12 years ago. 

This impressive feat was accomplished 
under highly special laboratory conditions 
employing every means of squeezing out 
the potential power. To duplicate it in a 
simple and practical engine is quite a dif- 
ferent matter, but it may be done. 
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A New York restaurant has substituted mo- 
chinery for waiters. The diner needs only to 
write out the order and drop the card into 

n the table, as above (see PSM, Apr. 

126). In a basement kitchen the food 
is prepored and, course by course, served 
through the center of the table, which operates 
like a dumb-waiter (right) by hand or hydrav- 
lic power, compressed air, or electricity. 


The Transmeter Ticket Vend- 
ing Machine prints, dates, 
records and delivers oa rail- 
road ticket in a few sec- 
onds. The commuter merely 
sets dial (right) to point 
of destination and inserts 
fore Inventor R. V Ander- 
son, New York, plans trans- 
meters to sell tickets for 
theaters and sports events. 
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This coin-operated typewriter will 
be available in hotel lobbies, 
railroad stations, and even drug- 
stores. When a dime is inserted, 
the machine unlocks, setting a 
meter that measures 325 lineal 
inches—enough fo fill a standard 
letterhead single-spaced and ad- 
dress an envelope or two. Marlyn 
C. Ford, of Jacksonville, Fia., 
devised the automatic machine. 





U.S. Experts Study “Viper,’’ Nazi Come-Apart Interceptor 


HE “Viper” (below), a jet-powered German interceptor, is 

being scrutinized by technicians of the U.S. Air Technical 
Service Command. Rocket-launched against Allied planes, in less 
than a minute it climbed to 30,000 feet, where its pilot discharged 
the 24 rockets, cut the nose loose, and parachuted to earth. The 
rear half also was parachuted down to save the engine. 


Movies For Passengers 
on Long Plane Hops 


ULL-LENGTH movies, news- 

reels, or shorts can be shown to 
airplane passengers by a new self- 
contained projection unit (right). 
Developed by the Air Transport 
Command and Army Signal Corps, 
the outfit also provides radio broad- 
casts and recorded muzic from 
sound films, a program being heard 
either through a loudspeaker or in- 
dividual headsets. Plane movies 
entertained many of the war 
wounded who were evacuated over 
thousands of miles by air. 


Airtight Wrapping of Variety 
of Goods Is Speeded Up 


IGH-SPEED, moistureproof wrapping of 

anything from fish to toothbrushes, 
from vegetables to claw hammers, from 
cosmetics to small machines is done by the 
device at the left. It wraps the objects in 
Pliofilm, a Goodyear product, at rates up to 
20 a minute, utilizing electrically heated 
rollers for warming the film and sponge- 
rubber belts that cushion it tightly around 
the surfaces and force all air from within 
the enclosures. Food or mechanical objects 
packaged in this manner are safe from de- 
cay and rust up to several years. 
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EETS of “flying mailcars,” peacetime 
versions of the Fairchild C-82s in which 
the Army transported tanks, guns, troops 
and supplies during World War II, may soon 
speed oubuary of U.S. airmail and help to 
cent attempts to im- 

service have included tests of 

very by special parachutes that 


f 


™ do not sway. "= engineers have named 


Wtheir huge, two-engitfled cargo plane the 
Packet, and have desighed light, sturdy 
wort for its squared i itterior to per- 

“mail to be sorted in flight. “Bhe Packet 
will @@rry seven tons of mail on short hops, 
six tongon 500-mile, nonstop trips, foumtons 
on a 1,200-mile, nonstop flight. 





A cargo door in the left 
wall of the forward stor- 
ege compartment will make 
it possible to load mail 
ot both ends of the plane 
ot the same time. 


wa 
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Drawing by LESTER FAGANS 
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The huge cargo hold (right) of 
the Packet is 38/2 ft. long, 8'/2 ft. 
wide, and 82 ft. high, except 
under the pilots’ cabin. 


Double doors in the rear of the big Fairchild 
corgo plane (below) open at truckbed height, 
making it easier to load and unload quickly. 


























The “flying. mailcar" is designed to 
be* divided into three ‘sections. In 
the middle of the. plane, tlerks will 
sort mail at a curved letter rack and 
on tables of lightweight metah and 
plywood. In bumpy ait, they ‘ean 
steady themselves with the aid of dy 
overhead rail. Mailbags will be stored 
in forward and rear compartments, 
Tegistered letters locked in drawers. 


JUNE 
i946 13 














AMERICAN CAMERAS 


War-Born Skills Take Lead 
from European Products 


9R THE first time in more than four 
| pron new cameras are beginning to ap- 
pear in the market. And almost without 
exception the best of them are “Made in 
America World War II has given an 
impetus to a trend that began 20 years ago. 
No longer will photographers look abroad 
for the finest cameras and lenses. Ameri- 
can manufacturers have not only equaled 
traditionally fine European equipment; in 
several ways they have surpassed it. 

Fundamental to this development has 
been the achievement of adequate produc- 
tion capacity of the finest optical glass, long 
almost a European monopoly. At the same 
time, the recent invention of completely new, 
rare-element glass has made possible the 
design of lenses of higher speed and better 
definition than previously thought possible 
(PSM, Mar. 46, p. 122) 

For the time being, however, the difficul- 
ties of reconversion plus consumer demand 
will delay any dramatic new developments 
in cameras themselves. Most of the familiar 
models will be back unchanged except for 
the addition of built-in flash synchronization 
and antireflection lens coatings. Emphasis is 
on reflex cameras, often combined with the 
increasingly popular 2%, x 2% size. Stereo- 
scopic fans will find more attention being 
paid to their specialized type of photography. 

Outstanding among the new reflexes is 
the new Ansco luxury model, due shortly 
on the market. It's a twin-lens job, takes 
a dozen 2', x 2', negatives on 120 (B2) roll 
film. The taking lens is a coated f/3.5 
Wollensak anastigmat with a focal length 
of 83 and the cock-and-release-type 
shutter has ranging from one-half 
to 1/400 second. The set and release con- 
on the sides of the lens panel, and 
the shutter-speed markings can be read 
when the camera is in operating position 
Other features are an all-metal body, auto- 
matic film transport, double-exposure pre- 
vention eye-level optical view 
finder to supplement the ground glass. 
bringing out a 


mm 


speeds 


trols are 


device and 
Eastman Kodak is also 
small reflex camera in the 2'2-inch 
square negative size, using 620 roll film. 
Both viewing and taking lenses are Kodak 
f/3.5 anastigmats of 80-mm. focal length, 
and the taking lens is coated to minimize 
reflection loss. The new Flash Kodamatic 
Shutter provides shutter speeds ranging 
from ‘% to 1/200 of a second, and can be 
adjusted for accurate synchronization of all 
flash bulbs. The focusing, as in all twin-lens 


Same 
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By HARTLEY E. HOWE 


reflexes, is done on the ground glass, the 
viewing lens being geared to the taking 
lens: focusing range is from 3% feet to 
infinity. The camera also has a built-in 
depth-of-field scale, indicated compensation 
for focusing while using infra-red film, and 
die-cast aluminum body. 

The Kodak Medalist II will be among the 
outstanding cameras. It is essentially an 
improved version of the original Medalist. 
Differences include an improved film trans- 
port system that prevents double exposure 
and automatically cocks the shutter. The 
winding knob has been raised to where it 
is easier to get at and can be more easily 
gripped. Furthermore, the body shutter 
release is now operative when the acces- 
sory back—used for ground-glass focusing 
and sheet film— is in place. 

Following the current trend, the Medalist 
II has built-in flash synchronization and a 
coated lens. To speed up operation, click 
stops have been added to diaphragm and 
shutter scales, and the depth-of-field scale, 
which is combined with the focusing scale, 
has been redesigned for easier reading. 

At least two American companies are now 


The Hanee!l Tri-vision camera 
fokes either six stereo pic- 
tures or 12 singles. 
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taking advantage of the rising interest of 
amateurs in stereoscopic photography. The 
Stereo-Realist, built by the David White Co., 
has two Ilex-Paragon 35-mm. coated lenses, 
f/3.5, in shutters with speeds from one 
second to 1/200 of a second, and built-in 
synchronization. Camera body is all-metal 
construction with a hinged lens cap to cover 
thetwolenses. Companion viewer has achro- 
matic lenses and self-contained illumination. 
The Haneel Tri-vision Camera and viewer 
are less expensive. The camera has three 
diaphragm openings: f/8, f/11, f/16, with New Ansce luxury model 
a shutter speed of 1/80 of asecond. Thetwo , refiex, diagramed below 
lenses are color-corrected and coated to pre- | with the viewing hood raised 
vent reflection. The camera uses 828 roll for focusing. 
film on which it makes six stereo pairs. By 
capping one lens, 12 single negatives can be 
made on the same amount of film. 
The Fairchild Camera and Instrument FOCUSING 
Company, specialist in aerial cameras, has . MAGNIFIER 
also entered the hand-camera field. Al- 
though designs are still in the formative c} OPTICAL 
stage, the company has decided to begin FOCUSING | : VIEW 
early manufacture of at least three differ- 00D “FINDER 
ent types: a reflex, a range-finder type, and | ‘ 
a third camera still in design process. | CABLE 
At present the Graflex Corporation is pro- ) (Zz RELEASE 
ducing only the 4 x 5 Anniversary Speed } ; SOCKET 
Graphic and Graphic View cameras, both ti a 
prewar models; but the Speed Graphics are i>, F/3.5 
equipped with coated lenses mounted in JF\ FOCUSIN 
shutters with built-in flash synchronization. pum (coe LENS 
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Medalist ti has refinements over 
first version, including flash syn- 
chronization and a coated lens. 
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} Experimental Gas Turbine Runs 
At Record High Temperatures 
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THIS tangle of huge pipes and machin- 
ery is an experimental gas turbine, built 
by Allis-Chalmers, which has run success- 
fully at record temperatures up to 1,350 
degrees F. Since higher heat means great- 
er efficiency in gas turbines, the big power 
plant has made engineering news at An- 
napolis, where it is being tested by the 
Navy. It is dismantled every seven hours 
to check the effect of high temperatures on 
all parts. 

The test unit, which employs a separate 
turbine for air compression, contains spe- 
cial metal alloys and has a new cooling 
system by which air is blown on the tur- 
bine blades at points where heat might 
damage the metal. Pipes shown above 
handle 40,000 cubic feet of air per minute. 


Bullets Now Tested 
By Electronics 


BOTH the accuracy and 
velocity of ammunition can 
be tested at one time by an 
electronic device, which counts 
in 100,000ths of a second. The 
“counter chronograph” starts 
counting as a bullet whines 
over one photoelectric cell, 
stops counting when it passes 
a second cell at a specified 
distance. Neon bulbs (left) 
light the cells. 
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Australian Device Makes Maps 
Of the Ground It Covers 


THE odd apparatus at left is the Aus- 
tralian ‘“co-graph,” which automatically 
maps the ground over which it moves. 
Named for its inventor, Lt. Col. H. J. F. Coe, 
the machine can be operated by a pedestrian 
or set up in a trailer (PSM, Dec. ‘44, p. 134). 
The co-graph obtains direction by being 
oriented with a sensitive compass; gets dis- 
tance from a calibrated ground wheel. Drive 
from the wheel turns a paper-carrying roller 
under a fixed pencil, and thus a course is 
plotted to scale. The co-graph’s upper part 
—sighting tube, compass, mirror, and map- 
making equipment—weighs only 10 pounds 
and is strapped to the user’s body. 
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New Glass Absorbs Most Heat 
Yet Transmits True Colors 


A NEW glass, made by American Optical 
Co., absorbs nine-tenths of the heat from a 
projector and yet transmits color accurately. 
Spotlight at right above has heated the near 
side of a circle of this glass to 220 degrees F., 
while temperature behind stays at 80. Left, 
film on right-hand pedestal burns while glass 
protected film nearer light is unharmed. 
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AIR FLOW through forced warm- 
i @)iule OWN ERS air heating systems is registered 
on the dial of the indicator shown 
below. The device is inserted in 
a 142” by 2144” slot cut in the main 
duct and mounted with self-tap- 
ping sheet-metal screws. It is ad- 
justed to read 100-percent flow 
with clean air filters and the sys- 
tem functioning properly. Lesser 
readings will then indicate me- 
chanical or other trouble, or that 
cleaning is again in order. The 
Dollinger Corporation, of Roch- 
ester, N. Y., is the manufacturer. 


SCALE MODELS OF THE HOME you are planning 
can be made right on your dining-room table with the ea 
aid of a kit now on the market. Included are grooved - d 


footing strips, cutout wall sections with doors and 
windows, a scaled base sheet on which to arrange NO-ROACH FLOORING, a cop- 
them, and cutouts of typical furniture—such as the per-powder and magnesium oxy- 
grand piano in the hand of the girl above—so you can’ chloride cement called Hubbellite, 
tell whether the rooms you visualize will take the fur- has been developed by Dean S 
niture you own Hubbell, of the Mellon Institute of 
Unlike drawings and conventional floor plans, a _ Industrial Research, Pittsburgh 
model requires no special training to construct, and It is a repellent covering that can 
changes are of course possible without erasure. The be applied 3/16” to 4%” thick on 
Plan-A-Home Model Company, of Elkhart, Ind., any floor surface, including ordi- 
makes the kit nary wood. 


GLASS BLOCKS in panels 
are the suggestion of the 
month for modernizing and 
brightening an old bath- 
room. These translucent 
blocks, 37%” thick and 6", 
8”, or 12” square, may be 
used in an opening broken 
through an interior wall 
(such as over the bathtub), 
in a present window (with 
a ventilating pane includ- 
ed), or in both. In an inte- 
rior wall, they bring light to 
or from an adjacent room. 
Insulux blocks are made by 
Owens-Illinois Glass. 
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1 A REAR-DOOR STOP ends the danger 

of children accidentally opening the rear 
door and falling out. When the front door 
is closed, the rear door cannot be opened; 
the front door must be opened first before 
the rear door is freed. Notice that the stop 
plate doesn’t turn with the handle, but is 
just clamped fast.—D. H. BERGMAN 


2 LIFTING A BATTERY out of a car is an 

awkward job without a battery carrier. 
However, it’s not hard to build a carrier 
from two washers, some heavy wire, and a 
piece of broomstick. The two washers 
should be large enough to fit over the bat- 
tery posts, and small enough to give a pur- 
chase on the posts when lifted from the side. 
Instead of a broomstick, a sturdy hardwood 
dowel can be used.—E. L. RUSSELL 


3 VALVE NOISES sometimes persist in 
overhead valve engines despite careful 
adjustment. The trouble is often in the 
rocker arms. During thousands of miles of 
operation, the beating of the rocker arm on 
the valve stem sometimes wears a depres- 
sion in the rocker-arm face. Then the feeler 
gauge bridges the depression and gives a 
false clearance reading when the valve is 
adjusted. To remove the noise, remove the 
rocker arm and grind down the face care- 
fully until it is flat—-A. H. WAYCHOFF 


4 PUMPING UP A FLAT tire takes less 
back-bending if the valve core is loosened 
a couple of turns. When the pumping is 
finished, the core can be tightened again 
with little loss of air—W. N. LAWRIE 





OFF ITS SPRING 
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VALVE ROD LINKED TO STEERING 


POWERFUL JETS CAN STOP CAR 


By Capt. G. C. MacDonald 


OCKET propellants, cased in special jet 
R housings under the hood, may be used 
on future passenger and trucks as 
spectacularly efficient emergency brakes 

What is believed to be the first vehicle 
using jet emergency brakes has already been 
tested at the Allegany Ballistics Laboratory, 
Cumberland, Md., with the writer serving as 
test driver. An ordinary jeep, provided with 
a safety belt and a steel pyramid for pro- 
tection in case of upset, was fitted with two 
jet thrust mounted beside the hood at 
an angle of 45 deg. Segments of the wheels 
were painted white to permit high-speed 
analysis of wheel behavior during 


cars 


units 


camera 
stopping 

In a series of test runs, the jeep deceler- 
ated at twice gravity, or 64 feet per second. 
This is a rather severe stop, and a design 
for passenger-car use should employ some- 
what less thrust. Braking comparisons are 
charted schematically on the facing page; 
cars A, B, and C are assumed to be travel- 
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Spurting up from under the hood, jet 
brakes stop a speeding cor in record 
distance. At left is a schematic dia- 
gram of a propellant chamber having 
two nozzles. The valve rod with its 
jet-controlling cones helps to steer. 


IN HALF NORMAL BRAKING DISTANCE 


ing at 60 m.p.h., and are braked hard at 
the black line at the left. Car A, with 
ordinary brakes in excellent condition, re- 
quiring 160 feet to stop; car B, which has a 
jet-thrust brake, stops in 80 feet; and car C, 
included for comparison, shows the per- 
formance of the test jeep. 

Even more dramatic results are achieved 
when jet brakes are compared with ordi- 
nary brakes under slippery driving condi- 
tions. Calculations indicate that on an icy 
highway a jet-equipped car could stop in a 
fifth of the distance required by present 
cars. It should be noted that the angle at 
which the thrust nozzles are placed not only 
produces a backward thrust, but it also 
presses the wheels harder on the ground 
and thus increases the effectiveness of the 
wheel brakes. 

As developed under the leadership of Dr. 
R. E. Gibson, director of research at the 
Laboratory, the rocket-brake project was 
not intended to find a substitute for conven- 
tional brakes. Instead, the purpose was to 
study the possibility of augmenting standard 





brakes in emergency situations, and to pro- 
vide protection on icy surfaces and in the 
event of brake failure. Replacement of the 
propellant, which is entirely consumed in one 
application, may cost between $10 and $25; 
but it should be pointed out that even a 
minor collision involving a smashed-in radi- 
ator grille and front fender can very readily 
involve far greater expense, even assuming 
no one is injured. Considering the conse- 
quences of a mountainside runaway of a 
trailer truck, caused perhaps by a ruptured 
air line, the cost of even the large propellant 
charge necessary is a bargain in disaster in- 
surance. 

The installation used in these tests was 
much bulkier than what is contemplated for 
possible commercial use. A single propel- 
lant chamber, mounted crosswise at the rear 
of the engine compartment, is a more likely 
design. The jets would pass through the 
hood via a pair of “blow-out plates.” A 
sliding valve rod, linked to the steering gear, 
would provide a means of steering the car 
during the stop. If for instance the wheels 
are swung to the right, the rod would move 
to the left, cutting down the left jet. This 














160 FL 


feature is especially desirable since locked 
front wheels won't steer effectively, a fact 
that now contributes to many accidents on 
icy roads and when curves are entered at 
excessive speed. Electrical firing of the 
rockets would probably be used, triggered 
by extreme pressure or extreme travel of 
the brake pedal. 

Certain disadvantages must be recognized. 
The propellant offers an additional hazard 
in case of an automobile fire. However, a 
fusible plug melting at a low temperature 
would protect the chamber from bursting, 
though it would not prevent the propellant 
from burning with about the same effect as 
several gallons of gasoline. In the event of 
a collision that both upset the car and fired 
the rockets, a zone of 10 feet or so in front 
of each nozzle would be dangerous, due to 
the high temperature and velocity of the jet 
gases. If the car remained upright, the jets 
would blow off harmlessly. Accidental firing 
of the rockets when the car is either motion- 
less or moving slowly might be risky. This 
could be eliminated with a centrifugal switch 
that would only cut in the firing circuit at a 
predetermined minimum speed. 
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Above, a comparison of an ordinary car at 60 m.p.h. 
with one having jet brakes and with the test jeep. 


coe 
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Below, the writer makes a trial stop. The pyramid 
is to give protection in case the jeep turns over. 
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six pointers on SUMMERIZING YOUR CAR 


WATCH THESE FOCAL POINTS TO LICK WARM-WEATHER TROUBLES 


TIRES. In summertime tires will get hot. 
Watching tire pressures may keep them 
a little cooler. Low pressure causes the tire 
casing to flex more violently than normal 
pressure. Violent flexing builds up heat in 
the tire and may cause a breakdown in the 
tire sidewall. Another way to keep tires 
cooler is to resist the temptation to bleed 
them when they're hot 
and show a higher 
pressure than the tire 
is supposed to carry. 
Bleeding will reduce 
the pressure, but will 
increase the tempera- 
ture. Check pressures 
when the tire is cool 
early morning, or late 
evening 


2 ENGINE. Grease and oil on the outside 
of the engine block will raise the engine 

temperature. The block plays a part in the 

cooling system by carrying out the heat 

from the water jacket to the air being blown 

ver the engine 

Grease and oil on the 

engine pick up dust 

and form a blanket of 

insulation around the 

engine. This insulation 

keeps the heat inside 

and doesn't let the 

metal dissipate it to 

the air. Overheating 

may score and burn 

engine parts 


3 AIR CLEANERS. Dust that gets inside the 
engine can wear down close-fitting parts 
as effectively as an emery wheel. Air clean- 
ers are built to scrub the air clear of dust 
before the air gets inside. The cleaners work 
best when they're clean. A dirty filter lets 
dirty air into the engine. Dunk the element 
in gas or solvent and blow dry with com- 
pressed air. (Manu- 
facturers advise going 
easy with the air pres- 
sure—too much can 
pack the filter element 
and ruin it.) In oil- 
bath cleaners, try to 
keep the oil at the 
specified level. Change 

oil that feels gritty. 
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4 BATTERIES get thirstier in summer. This 
doesn't mean the water level should be 

raised, but that the water must be added 

more often. Proper level is still 4” to %” 

above the separators—winter or summer. 

Too much water can cause the battery to 

overflow when it charges. Spilled electrolyte 

corrodes the battery carrier, cables, and 

terminals. Keep the 

vent plugs tightened 

down. On some bat- 

teries if the plug is 

loose, the valve in the 

filler hole will jiggle 

up and down and 

pump electrolyte out 

of the battery. Vents 

should be kept open so 

the batterycan breathe. 


5 COOLING SYSTEM. Most drivers have 
finished spring cooling-system cleaning, 
drained the antifreeze, and flushed the sys- 
tem. In some areas rust inhibitor was scarce. 
It is still not too late 
to add inhibitor. Rust 
forms more quickly 
during high-speed 
summer driving than 
during winter driving. 
A clean radiator core 
is also part of engine 
cooling. Leaves, bugs, 
and bent fins all cut 
down the radiator 
area, and retard effi- 
cient cooling. 


6 SPECIAL ADJUSTMENTS. Some cars 
have manual adjustments to be made for 

summer driving. On Fords, and some other 

cars, the carburetor has a summer position. 

The accelerating-pump rod should be moved 

to hole No. 1. Other cars have a manifold 

heat-control valve to be adjusted for sum- 

mer driving. The con- 

trol has an “off’ or 

“summer” position 

marked on the side of 

the manifold. In the 

automatic-type mani- 

fold heat controls, 

check the spring to see 

if the valve is operat- 

ing. A broken spring 

causes an engine ping. 
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AUTOMOBILE HEATERS haven't been in 
the “new ideas” category for many years. 
The “South Wind” Heater (above), made by 
Stewart-Warner Corp., is new. It’s mounted 
under the hood, and has an air intake near 
the radiator. The heater burns gasoline to 
warm the air, which is sent back through 
ducts to outlets at the windshield and under 
the front seat. 


1946 ROTZELL SEDAN is the answer by 
Edward P. Rotzell, Philadelphia mechanic, 
to the shortage of new cars. He built this 
low-slung job from parts of half-a-dozen 
makes. Here he’s off through what once was 
the window of his shop, to road-test his car. 


MOTOR SCOOTERS are getting 
lighter and cheaper to run. The 
“Scootercycle” made by Mead 
Cycle Co., Chicago, uses aircraft 
tubing for the frame, and ready to 
ride weighs only 83 lb. Future plans 
are to reduce the weight to 50 Ib. 
It is said to run 100 miles on a gal- 
lon of gas. The engine is 1% hp. 
and develops 35 m.p.h. Leveis un- 
der the handle bars operate gas and 
brake pedals. The clutch is auto- 
matic, leaving the feet free. A wire 
delivery basket can be mounted 
over the front wheel. 


FIGHTING A FIRE 


FILLING A_ TIRE 


“BOTTLED POWER” in a small cylinder has 
been marketed to help drivers in two auto- 
mobile emergencies—fires and flat tires. The 
“power” is carbon dioxide, well known as 
an effective gas for putting out fires, but 
new as a gas for filling tires. A small hose 
connects the cylinder to the tire valve. Ac- 
cording to Beacon Devices, manufacturer of 
the gadget, the gas actually prolongs tire life 
by preventing oxidation of the rubber. The 
gas is odorless and will not stain clothes. 
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GUS soes to the races 


By MARTIN BUNN 


OWARD four on a warm Friday after- 

noon Gus Wilson looked out his shop 

window at a pelting rain. “This is going 

to keep up all night,” he predicted to Stan 

Hicks, the Model Garage grease monkey 

“There'll be wet grounds and no baJl game 
tomorrow 

Just about that time, out at the old Lake- 
view half-mile track eight miles away, Jack 
Dunn came into the tack room of a stable 
It was here he kept his string of half a 
dozen selling platers and one good stake 
horse with a bad leg 

A little old Negro looked up expectantly 
from a bit he was polishing. “No good, 
Henny,” Dunn told him. “We came in fifth 

seven lengths back of the money.” 

Henny shook his head. “That oats fellah 
was roun’, Mistah Jack,” he Said. 

Dunn grunted, walked to the window, and 
watched the pouring rair. “We've got to 
win a good purse soon, or we're done for 
he muttered Looks like it'll rain hard all 
night, and that’s what the weather man 
says. If it does, the footing at Empire 
Park's going to be fetlock deep, and Air 
Hero ought to be able to do-it.” 

Henny nodded. “Ah was jes’ 
that, Mistah Jack,” he agreed 

Dunn swung around, went to the deal 
table that served him as desk, found the 
Empire Park condition book, and thumbed 
through its pages. “Here we are - 
‘Brookdale Handicap—-$3,000 added—mile 
and a sixteenth Demerara’s the horse to 
beat, and Air Hero can do it. I wouldn't 
risk that tendon on a hard track for an- 
other two weeks, but in mud... How's that 
Army truck? 

“Runnin’ fine, Mistah Jack,” Henny said 

“Post time for the Brookdale is 4:30,’ 
Dunn told him Keep Air Hero quiet in 
his stall as long as you can, but start in 
time. Don't make it too early, or he'll fuss 
himself into a lather with waiting, but don’t 
be a minute later than 4:15.” 

And just about then at Empire Park, 10 
miles the other side of our town, two sharp- 
faced characters were conferring under the 
grandstand. “I tell you, Brownie, he’s a real 
mudder, and with the track soft Dunn will 
start him,” one insisted 

Brownie swore. “Best chance of the sea- 
son for a cleanup gone. With Air Hero out, 
Demerara would be sure. And I ain't bet- 
ting heavy dough if it ain't sure, Al.” 

“Yeah,” Al blinked. “How much is it 
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worth for Air Hero to show up too late?”’ 
Brownie looked at him hard. “It’s worth 
two hundred,” he said. “But no rough stuff 
the Pinks are watching me.” 
“There's no rough stuff to a truck stall- 
ing,”’ Al answered. “I used to be a mechan- 
ic—and a good one—-in the old days.” 


ATURDAY was sunny, so Gus hopefully 
S phoned the ball park, but the game had 
been called because of wet grounds. Joe 
Clark, his partner in the Model Garage, was 
sympathetic. “Why don’t you go to Empire 
Park?” he urged. “Do you good to get out- 
doors.” 

“Not me,” Gus laughed. “One-horsepow- 
er nags are too slow for me. I've seen all 
the top race drivers since Barney Oldfield 
pour out real speed.” 

Joe went back into the office and Gus set 
about tuning the 214-ton 6 x 6 truck Chris 
Blauvelt had bought from military surplus. 
He was still at it when he was interrupted 
by a breathless voice saying: “Excuse me, 
mistah! Excuse me, mistah!” 

He looked up at a little Negro whose face 
glistened with muddy sweat and who gasped 
from near exhaustion. 

“Take it easy,”” Gus warned, and pushed 
the little man into a chair. “Feel better 
now ?” he asked after the old man had had 
a cup of water. “Who are you?” 

“Ah’s Henny Gilpin, mistah. No one 
knows me no mo’, but Ah was a right good 


As they pulled up, a sleek chestnut 
stuck his head over the truck side. 
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jockey when I rode for old Mistah Jack 
Dunn.” 

“O. K., Henny,” Gus said. 
what's the matter.” 

“It’s mah truck, mistah. She stalled, and 
I run a long ways befo’ a gen’man gave 
me a lift. He ‘lowed maybe yo’ all could 
get it started.” 

“Sure, I'll get it started for you,”’ Gus as- 
sured him. “But what was the idea of half- 
killing yourself with running?” 

“Ah got Air Hero in it,” nny moaned. 

“Who's he?”’ Gus asked, puzzled. 

Henny pulled himself together. ““Ah works 
for young Mistah Jack Dunn—the Big Pine 
Stable,” he explained. “‘Our stake hoss, Air 
Hero, is entered in the 
Brookdale Han’icap at Em- 
piah Park, an’ Mistah Jack’s 
dependin’ on me to get there 
by 4:15.” 

“Oh, I see,” Gus said. 

“But you can’t be blamed 
if your truck stalled.” 

“Mistah, yo’ gotta un’er- 
stan’,”” Henny urged desper- 
ately. “Unless Air Hero™ 
win, Mistah Jack’s gonna 
be sold out.” He looked at 


“Now tell me 


Re 
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the shop clock. “Deah Lawd,” he murmured. 
“It’s mos’ quarter to foah.” 

Gus was tossing tools into his roadster. 
“What kind of truck is it?” he asked. 

“She’s an old Army truck—jes’ like the 
one yo’ is working on,” Henny said. 

Something Blauvelt’s driver had told him 
clicked in Gus’s mind. “What happened be- 
fore it stalled?” he demanded. 

“She jes’ gasped a time or two.” 

“That could be it,” Gus muttered. He 
bent over the truck engine for a moment, 
and when he straightened up he slipped 
something into his coverall pocket. Then he 
jumped into the roadster. “Come on.” 

Gus took a couple of short cuts and cov- 

ered the three miles to 
the stalled truck in quick 
time. As they pulled up, 
a sleek chestnut stuck 
his head over the side 
and curled his lip in an 
equine greeting for Hen- 
ny. A stableman stood 
near by. 

At Gus’s order, 
crowded into the 


they 
cab, 
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Gus at the wheel. They went off smoothly. 

“It won't run far,” Gus said, “but I'll fix 
it when it stops.” He got up to 40, by- 
passed town, and the engine died. 

Gus jumped out, lifted the hood, exam- 
ined the oil-bath air cleaner on the crank- 
case oil-filler pipe, and shouted: “I did 
guess right!"" He pulled the filter element 
he had taken from the Blauvelt truck out 
of his pocket and fitted it into the air clean- 
er. A car came up from behind, slowed 
down as its thin-faced driver stared at them, 
and speeded up again. Henny wrung his 
hands. “Please, do somethin’.” 

“I've done it,” Gus yelled, and they started. 

It was exactly 4:15 when they pulled up 
at the paddock gate. A man ran over to 
them. “The truck stalled, Mistah Jack,” 
Henny told him as he lowered the ramp, 
“an’ this gen'man fixed it.” 

Jack Dunn's quick eyes looked Gus over 
as a bugle blared. “Just in time—there’s the 
saddling call." He led the “horse down the 
ramp. “You've done me a good turn, Mis- 
ter. How much do I owe you?” 

Gus rubbed his chin and looked around 
the Park. “Oh, a couple of bucks and a ride 
back to my car would square us,” he said. 

“Two bucks sounds mighty modest to me, 
Mister,” said Dunn. “T’ll do better than that 

I'll see that ten bucks goes on Air Hero 
for you. Okay?” 

Gus assented with a laugh. Dunn un- 
pinned his badge and tossed it over. “This’ll 
get you inside,” he called as he walked off 

The betting concourse was crowded, and 
found himself near two men talking 
earnestly as they waited in the $50 line. “I 
tell you, Brownie,” said one of them, “I 
fixed that truck good. That cluck Henny 
wouldn't never have started it if he hadn't 
got that He broke off to stare at Gus. 

By then the two men were at the betting 
window. A buzzer dronéd and the slide 
was slammed down just as Brownie tried 
to shove a sheaf of bills inside. “Ten on 
Air Hero, ten on Air Hero,” he shouted. 

“Scram,” he was told. “Window's closed.” 

Brownie cursed, and Gus followed him 
through the crowd. As they reached the 
paved “lawn” in front of the grandstand, 
there was a roar: “They're off!” 

A black horse got out in front. 
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rara! Demerara!” roared the huge crowd. 
Gus recognized the chestnut in the 
bunched horses chasing Demerara. They 
rounded the first turn, and on the back- 
stretch a big gray began cutting Deme- 
rara’'s lead—and with the gray went Air 
Hero. At the last turn, the gray was gain- 
ing on Demerara, and Air Hero’s head was 
even with the gray’s shoulder. As they 
swung into the homestretch, there was a 
hush. The gray had caught Demerara, but 
Air Hero had moved faster and was even. 
Down the stretch he fought it out with the 
gray, then shot away to win by a length. 
Brownie strode up to Gus, shaking with 
rage. “You asked for this!" he shouted, and 
swung hard. Gus sidestepped and sent a 
sharp left hook to his unshaven jaw. 
Brownie was picking himself up groggily 
when a track policeman collared him. 
“Nice left, Mac,” the cop told Gus. 
“We've been hoping he'd start something.” 


OME of us Model Garage regulars 
dropped in at the shop that evening, and 
Gus told us his experiences at the races. 
“How did you know what was wrong be- 
fore you saw the truck?” Doc Marvin asked. 
“That model Army truck has a peculiar 
air cleaner that’s part of the crankcase 
ventilating system,” Gus explained. “If the 
filter element is removed from the air clean- 
er, the crankcase breather is sealed up. 
With no air getting into the crankcase, and 
the air in it being taken out by the ventilat- 
ing system, a partial vacuum develops in 
the crankcase. Finally it gets strong enough 
to hold down the fuel-pump diaphragm. Then 
no fuel flows into the carburetor, and the 
engine dies. Air seeps back into the crank- 
case, and after a while you can start again, 
but the same thing happens, and the engine 
dies again. Blauvelt’s driver almost lost 
his stripes in the Army for it once.” 

Gus pulled a roll of bills from his pocket 
and carefully divided it in two. 

“Here are the winnings from the bet 
Dunn placed for us. It was Model Garage 
funds, so Joe and I'll split. There’s just one 
thing I wonder about.” 

“What's that?” asked Joe. 

“What you would have said,” 
grinned, “if the nag hadn’t won.” 


Gus 
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tiny SUPER 


No castings are needed for this 
speedy ball-bearing gas engine. 


Reliable and easy to start, it will 


power a model plane, car, or boat 


in flashy style. 


By J. C. MAGEE 
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HIGH-SPEED GASOLINE ENGINE \ 


bore Tr RPM 13,000 
STROKE . ' WEIGHT (less Mywheel! S02 


DISPLACEMENT He 
OVERALL HEIGHT COMPRESSION RATIO  ISto} 














An angle plate mounted on the faceplate holds the Then the crankcase is bolted to the angle plate, 
ronkcase. The indicator checks for squareness. and the fit for the cylinder is carefully bored. 


Two views of the crank- 
case with the machining 
completed. At left, the 
crankcase from the front 
at the angle shown in 
the assembly at top. 


And at right, a view of 
the crankcase from the 
reor. The groove that 
can be seen inside the 
bore can be cut with a 
homemade tool. 
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ENGINE hits 13,000 r.p.m. 


HIS is just the model gas engine you 

have been waiting for. And after you've 

built it, you can, if you wish, put it up 
on the mantelpiece for all to admire. But 
you won't do that, for it will rev up to 
13,000 without a murmur and supply plenty 
of power and speed for a model car or model 
boat. With a propeller adapter, it can be 
used as a power plant for an iceboat or a 
large model airplane. It requires no castings, 
is sturdily designed, and starts easily, but 
remember that performance can only be 
proportional to the care and workmanship 
you put into its construction. 


ball bearings, one on either side of the 
crankpin, an arrangement that provides per- 
fect support for the crankshaft while it 
travels at high speed. A rotary valve is an 
integral part of the crankshaft. This allows 
a greater charge of gas mixture to be drawn 
into the crankcase at each revolution than 
the cylinder port common in _ two-cycle 
engines, so the engine will develop more 
speed and power. The connecting rod is 
solid phosphor bronze with a separate bear- 
ing cap at the big end to provide for adjust- 
ment in case of wear. 

Three work sheets are given on this and 


The solid crankshaft is mounted on two the following pages. 


They contain a de- 





WORK SHEET NUMBER ONE 


NOTE: DRILL FOR TAPPING ONLY TO DEPTH SPECIFIED ~~ 


co 
Ww 


25° CHAMFER ON 
BOTH SIDES 
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CYLINDER SEAT 











1594 OIA «O62 DEEP 
1.094 DIA, «187 DEEP 








386 
1386 31/59 Dia « Sig OLEP 
t (ALL DEPTHS FROM 
x ¢ TOP SURFACE) 














TAP 8-32, 12 HOLES, EQUALLY 

SPACED FROM CENTERLINES 

SAME LOCATION ON OPPOSITE 
SIDE AND BOTTOM. i; DEEP 





noes TAP 6-32 
~ 9p | 4 HOLES 
t fs) EQUALLY 
4g SPACED, 
t Sie OEEP 
‘ 

a) TAP 2-56 
> r@ J snoves 
« 3g - / | EQUALLY 

= ee SPACED 
532 DEEP 











1. Rough-turn, 
faces. Do not dril 


Chuck lightly 
side the cran 
tool shown 

ball 
diameter | 
be .003” 
Boring 


bearing 


ind 
setting nu 


ail Hts. 


4. Chuck 
push fit in 
Mount the 
1 9/16” 
washer to 


I urbor and 
Assemble with a b 


Turn 


cranke mm the 
length 


slipping 


over 
pre the l 


TAP 6-32, 4 HOLES, 
EQUALLY SPACED. 
3@ OEEP ON 1 3/a DIA 


the crank- 
its proper 


> complete 


r leted retainer (part ¢ 
} 


r i cranb ‘ wv W 
be assembled in the 


same position. Spot-drill 
No. 43 drill, ret 


56 holes. 


ht th 
our 5 vle ; 


the retainer, drill and tap the 2 
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Here is the setup for boring the .502” diameter in the cover 
held in a nest. Stub arbors and nests assure concentricity 
of fits when machining can't be done in one chucking. 


Tapping of the needle-valve hole in the 
crankcase cover is best done by hand in 
the drill press, as above. Just at the 
right, a rear view of the cover showing 
the ball bearing, and at the far right 


a front view of the completed cover. 


tailed, step-by-step explanation of the opera- 1.500” diameter for the cover will correct 
tions required for making the crankcase’ the error, and the engine will run as per- 
assembly. Don't be floored by the fact that fectly. Generally, the machinist finds it 
some of the dimensions are given to three’ easier to bore to size first and then turn 
decimal places. Unlike the work done in a down the mating piece to fit the bore. 
large shop where one mechanic makes only Rough-turning provides an opportunity 
one part, you will be making the entire for you to become acquainted with the part 
engine and will have some leeway. What you~ to be machined and the tools that have been 
really want is to be sure that mating parts ground for the job. Since 1/32” stock is left 
fit each other without play on for the finish cut, all bores will, of course 
Thus when a crankcase bore of 1.500” is be 1/16” undersize and all outside diameters 
called for and a 1.499” diameter is specified 1/16" oversize. 
for the crankcase cover, the important thing In roughing out the crankcase, face down 
is to keep within the .001” allowance. If you both ends first to 1%”, thereby leaving 
should make the bore 1.501” by mistake, a 1/32” on each end for finish turning. A 44 





TOOL FOR GROOVING CRANKCASE 


FORGE the gooseneck on %” drill rod with suffici- 
t 


ent stock on the end for the cutting edges. Let the 
slowly, and then file to the shape shown. ¢,,77 
a cherry red, quench in water, and draw CLEARANCE 
light straw color. Touch up the cutting edges 
grinding wheel and round the sharp corners 
rhtly with a fine hand stone Y LENGTH TO SUIT 
The tool is fed into the work gradually bee dag 
as the carriage is run back and forth 
slowly between stops. Its fishtail cutting 
edges prevent chatter, permit feeding in 
freely while the work is being traversed, 


. 
) LEAR ANC 
and produce a fine finish sled yh pent ee 
~— wer a NS < 
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WORK SHEET NUMBER TWO 
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PART 2, INTAKE TUBE 


1. Face to 1 3/16” long and remove burrs. 


PART 3, CRANKCASE COVER 


1. Rough-turn, leaving 1/32” on surfaces. 


2. Let stand a few days to equalize strains. 


3. Chuck on the back end, finish-bore inside, turn 
and face the 1.499” diameter and shoulder. Fit the 
ball bearing (part 11) to a push fit in the 1.125” 
diameter bore. The depth of the bearing bore should 
be .003” less than the width of the ball bearing. Be 
sure the 1.125”, 1.437”, and 1.499” fits and shoul- 
ders are concentric and square with each other 


4. Chuck lightly on the 1.499” diameter, fir 
turn the outside, and face to length 


Mill or file the intake and needle-valve boss 


5 
and remove burrs 


a press fit (.( ” 
(part <) 


intake tube that extends into the hole 


on page 151, to fit the 1.499” diameter 
cover in the nest 


centric with fits o 


four 2-5¢ 
bore. This operation is the same as in part 1 
using the part 5 retainer. The 1 

the needle 
through 


t_ yap 10-32 


t . 
5/32 7 RAD. 








/ 
No. 24 ORILL, 
4 HOLES 
EQUALLY 
SPACED 


i 


°@ 
} 


mee 


drill, and ream the intake-tube hole to 
interference) with the intake tube 


6. Lay out 


PART 4, CRANKCASE-COVER ASSEMBLY 


1. Oil parts 2 and 3 lightly and assemble 


To facilitate boring, file out the portion of the 


shown in the drawing 
Mount the 


diameter con- 


3. Chuck and bore the nest 


ind bore the .502” 
1 the opposite side 


Lay out, drill, and tap all holes except the 

56 holes around the 1.125” diameter bearing 
step ‘ 
) ? tapped hole for 
valve is drilled and tapped straight 
from one side so the holes will be in align 








diameter hole is then drilled straight 
through while the piece is still chucked. 
More stock can be removed by drilling if a 
1” or 1%” drill is available, but be careful 
not to drill too deep. Next, bore the 1.500’ 
diameter hole to 1 7/16” by 1 3/32” deep, 
the 1.375” bore to 1 5/16” by 1 11/64” deep, 
the .875” bore to 13/16” by 1 25/64” deep, 
and the .625” bore to 9/16”. The 1/32” left 
on the face from which you work automatic- 
ally leaves 1/32” at the bottom of each bore 
for finish-boring. 

Some care will be required in making the 
1 13/16” diameter groove, or it may end up 
in the wrong place. Work from the same 
face, which is already 1/32” oversize, and 
add 1/16” to the 31/64” dimension, thus 
locating the near edge of the groove 35/64” 
from the working face and the far side 


57/64”. If this sounds involved, study it out 
with pencil and paper. 

Use the grooving tool shown in one of the 
drawings with a spacer block the width of 
the groove minus the width of the tool 
(11/32”—") or 7/32”. Place the spacer be- 
tween the lathe stop and the carriage and 
put another stop against the right-hand end 
of the carriage. This will restrict the carriage 
to the proper travel for the width of the 
groove. A piece of brass carefully clamped 
to the lathe bed will serve for the right-hand 
stop. You can use a scale for the measure- 
ments, but spacers are more reliable and are 
as easy to use as a scale. 

The crankcase is next turned end for end 
in the chuck and trued up, and its 1.125” 
diameter is then turned to 13/16” by 3/16” 
deep. Because of the 1/32” extra stock on 
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WORK SHEET NUMBER THREE 


No 43 DRILL, 4 EQUALLY SPACED 
HOLES. CTSK. FOR 2-56 FLATHEAD 
SCREW (SCREWS MUST BE FLUSH) 


No 43 DRILL, 
cTSK.FOR 


me <soou ©) o- short See 
PJ Sere NN ipueee 2® 
1 Pant A “<- 


© . | s | (oe tas? ct Rad 
~- 12> é 127% | S02” Sgna0 = 




















PART 5, RETAINE® PART 8, FLYWHEEL 
; the piece in the lathe, allowing 54” of 
extend beyond the jaws. Rough-turn the 


meter, part in the starting-cord groove 
the shoulder, and bore to size 


PART 6, RETAINER 


PART 7, COVER 











must be turned Below ore completed 

wn in the draw- retciners, ca cover 
rough out the end boll becrings. 
eter or the cham- At right cre views 

, harm of the flywheel from 
the front ond back. 
The storting-cord 
groove ond slots con 
be seen in the front 
view at top, and the 
ock chucked in the lathe and ossembled timer com 
and polished to fit smugly the in the lower photo. 





nests provide a sure 
btaining concentricity be- 
s when they annot be bored in 


king. Such pieces are made of 


ee ete 





part that will be mounted on or in it for 
turning. An arbor or nest cannot be used 
again after it has been removed from the 
chuck unless it is turned down smaller or 
bored out larger for the next job. Be sure to 
oil mating surfaces before using. 

The importance of concentricity between 
fits cannot be overemphasized. Wherever 
possible, all diameters should be turned or 
bored at one chucking. However, the .502 
diameter on the crankcase cover must be 
concentric with the fits on the opposite side, 
so concentricity is obtained by mounting the 
cover in a nest and locating from the 1.499 
diameter and shoulder for boring. Concen- 
tricity is necessary here so the rotary-valve 
end of the crankshaft will float free in the 
502” bore and the latter will not act as a 
bearing or cause interference when the mo- 
tor is running. 

By a push fit for the ball bearings is meant 
one that will allow a ball bearing to be 
pushed into its housing with the fingers—a 
snug fit. The best way to obtain this fit is to 
use the ball bearing for a gauge. Mount it 
on a makeshift handle between two washers 
that will keep it clean. 

Hold the ball bearing square when at- 
tempting to fit it, for if it is cocked it may 
cause you to misjudge the size of the bore 
and lead to taking off too much stock. The 
depth of the bores is .003” less than the width 
of the bearing so the retainer will hold the 
bearing in its proper position. A ball bearing 
is a precision unit and must be handled care- 
fully and kept meticulously clean both dur- 
ing the fitting and the final installation 

Directions for making the model gas en- 
gine are being presented in three install- 
ments to provide plenty of space for a full 
discussion of each part. The parts to be 
taken up next month include the cylinder, 
piston, and connecting rod. 

The ball bearings, bar, rod, and sheet 
stock called for in the list of materials can 





TAP DRILLS 


Be sure to use the proper hole size for tapping 
For convenience error, the tap 
sed for the various tapped holes are 


and to prevent 
drills to be 
given hers 


Tap size Tap-drill size 


No. 50 (.070”" dia.) 

No. 43 

No. 36 (.1065" dia 

No. 29 (.136" dia.) 

No. 20 (.161" dia.) 
$33" dia 


(.089”" dia.) 


Note The four 6-32 tapped holes around the 
cylinder eat of the crankcase hold the cylinder 
in place d absorb the shock when the 
to obtain maximum thread 


engine 
fires Tay arefully 


strength 


LIST OF MATERIALS 


Description 


75” bore i 
218” wide 
00" bore im” O0O.D 


250” wide 











probably be obtained by most readers from 
the larger hardware stores, jobbers, salvage 
or war-surplus stocks, or mail-order supply 
houses. However, as an accommodation for 
those who cannot obtain the materials else- 
where, a kit containing the ball bearings, 
timer points, timer-cam stock, and alloy- 
steel screws and wrenches is available. Some 
of the bar and rod items needed can also be 
supplied. 








REMOVE 
SHARP 
CORNERS 





BORE AND POLISH TO 
SCRAP STOCK 6% SNUG FIT ON 1.499 DIA 
2%2° OIA.OR OF CRANKCASE COVER 
VER USE 8-32 SCREWS AND 
WASHERS TO HOLL 


COVER FOR GORING 


5 


NEST FOR PART 4, STEP 3 (s0RING 502 014 ) 


“> HEX.STOCK . 


TAP 8-32 
(LAY OUT, ORILL.AND 
TAP HOLES BEFORE 
BORING) 


TURN AND POLISH 
TO SNUG FIT IN 1.500 
DIA. OF CRANKCASE 


UU AAA 
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' WASHER 
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WHAT'S YOUR INGENUITY QUOTIENT? 


Have you pulled « ff a smart one lately? We will pay for eac h contribution 
accepted for this page showing ingenious solutions of problems in the 
home, shop, garage, or camp. It doesn't matter if it's wacky—if it works. 


LY 


ited—-naturally I rolled and soldered a 
ire-screen tube Encased as hown, the 
garette can't come into contact with the 


overs—-IRA MINOR 0 J 
° . ¢ y, 


A FIRE- FIGHTER AT HEART I tried to cure s 
y wife of the smoking-in-bed «habit. De- Mia 


TT 


TTT TTT 





— 
— 
4 


— 


EVER ARGUE WITH A GUN? People who 
do sometimes get hurt. So when a flurry of 
holdups threw some of our local storekeep- 
ers into a dither, a couple of us turned to 
mutual aid, A bell in my store is actuated 
by a spring-closing switch in the one next 
door, and vice versa. Extra switches can be 
added in parallel with the first. Breaking 
the alarm cord completes the circuit and 
gives the alarm. If the other fellow doesn't 
have his hands full—or up—maybe he'll 
send for the cops.—MAL BLUMBERG. 


WIRE SCREEN TUBE 


FISHING IS FUN, but it : feels like work 


hen I want to sleep in the summer sun. To / 
mbine n wo hobbies rg up this parkas Sones J 
zV-fi man's friend Tugging at the / 

<, the fish springs rat trap, which re- - brs > amare, ee 





ptly yanks 


LS SwilCH cLosEeo 


18 VOLT BELL 5 vo 
TRANSFORMER 115 VOLT LINE 


REACHING FOR THE MOON? 
No. It only seems like that 
when a dangling wire or cord 
remains a few feet away from 
your longest stretch. Trying to 
pull in a hanging antenna lead- 
in outside my window made 
me think of this scheme. I 
looped a piece of heavy cord at 
one end of a long pole, gave 
the free end of the cord a tug, 
| 1am HOOK Fisn 1G and had the out-of-reach wire 


ae é neatly lassoed. In a second I 
P ja =G had my hands on the elusive 
a ’ 


wire RuFus P. TURNER. 
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By CARL G. ERICH 


MONG the memories that American sol- 

diers brought back from the European 
war are sounds whose will 
never die: the constant drone of aircraft; 
the whine and crash of artillery; and the 
deadly, spluttering sound of the Schmeisser 
machine pistol that won for it the name 
“burp gun” 

Firing pistol ammunition at a rate of up 
to 540 rounds per minute, the gun is fed bya 
vertical magazine holding 32 rounds. With 
the folding shoulder rest extended, it meas- 


some echoes 


The Schmeisser MP -40°-wos 
Germany's fast-shooting 
version of our Tommy gun. 


This model, with folding shoulder 
stock, was standard equipment for 
Hitler's paratroopers. Infantry offi- 
cers got a modified type. 


ures 321.”; its weight, without 
the magazine, is 9 Ib 
The model shown here is half 
size, but the drawings can be 
scaled larger or smaller as de- 
sired. For a half-size model, 
trace the enlarged drawing 
onto 1” by 4” by 12%” white 
pine or similar wood, and jig- 
saw roughly to shape. Scribe a 
center line all around the blank 
so that the cardboard tem- 
plates can be fitted to the same 
contour on both sides 
Start carving from just be- 
hind the barrel sight, working toward the 
back. Razor-sharp carving tools, a wood- 
burning iron, a few files, and an assortment 
of sandpaper are all the equipment you'll 
need. Keep a keen edge on all your knives 
and work slowly and carefully 
After the barrel has been shaped, you will 
be ready to carve the magazine receiver, as 
shown at J, and the magazine itself, J, which 
is a separate pieve of white pine doweled to 
the receiver. A cross-hatched disk 1/16” 
thick is glued and bradded into place at K. 
The channel for the bolt O is routed on the 
left side only, and the bolt handle D is 
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The right side of the Schmeisser model, above, repeats the basic design uf the left side, but with fewer details. 


irately Sling as- 
semblies (C and R-1) narrow 
C was made separately and glued onto 
barrel. The ejector plate on the right 
ide of the receiver J is simulated by means 
i shallow V-cut as shown 
Make the shoulder stock H separately 
This may require two or four pieces of wood 
of the butt plate 7. Grooves H-1! 
1 around with an iron. Plate T is 
the arms by means of tiny sheet- 
Fasten the stock to R witha 
and, on the left side, cover the 
with a 3/16" cap as.at G. The shoul- 
her may be fitted rigidly to 
simulate the swivel 


and glued in place 
consist of 


cut sep 


exclusive 


ingies 


owel 


ad tT. 
lal gun 
trigger guard, and for- 
orking against the grain 
to give strength to these 


fragile members. If they should split, the 
parts may be glued together 

To give the model an authentic 
appearance, apply a coat of liquid 
polish to all parts except the handle P and 
the stock N. After the polish is dry, rub on 
a liberal amount of powdered graphite, and 
cover with clear varnish. The varnish will 
soften and blend the graphite. When dry, 
rub very lightly with fine steel wool, and 
apply some more graphite. This treatment 
gives the metal parts the appearance of 
blued steel. 

On the original, the frame and grip are 
made of plastic; to imitate the appearance 
of these parts, finish N and P with a dark 
brown enamel. 

An interesting feature of the original was 
the lack of wood, construction being entirely 
of pressed steel and plastic. 


metallic 
stove 
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the tape 





Cellulose Tape Makes It Easy to Put Wick in Lighter 
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SCALE IN INCHES 
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1 kit with items like those 
ind no one can complain of 
outing. A shelter 

n bamboo poles, as indicated 

will protect the family from 

un at one time and also keep 
igings dry in case of an unex- 
pected rain. The piece is simply a rectangle 

f awning cloth supported by five poles, the 
center one 12” longer than the others. All 
have pins in the top to push through the 
awning and shouldered hardwood plugs at 
the bottom, as in Fig. 1. Sandbags hold the 
guy ropes taut 

Juniomcan be kept amused with a wooden 


ur next 
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mold (Fig. 2) for making sand clippers, and 
others in the party may be made comfort- 
able on canvas sheets with folding back sup- 
ports (Fig. 3). The box shown in Fig. 4 is 
made of plywood to any suitable dimensions 
and serves the double purpose of carrying 
food and acting as a bench to keep the 
portable radio out of the sand. 

A low table (Fig. 5) is convenient for 
picnicking. The middle awning pole goes 
through the hole in the center. Three legs 
will keep it steadier than four. 

For a dressing tent, hang a curtain around 
a beach umbrella. Sand pockets in the hem 
hold the sides down—-HI SIBLEY. 





Comfort 











Accessories like these will help moke your next beach outing 
a success for the entire fomily. From the shelter awning at 
the for left to the dressing tent above, they are designed 


for convenience. 


You con stow them all on the car. 


of Floating Logs Serves as Rests for Tired Swimmers 


PEELED AND HEAVILY 
SHELLACKED LOG. 
: ING 
70 8’, LON eTER 
6’ TO &%» D\AMETES 
-70o 5° ? — 


LARGE HOLE BORED THROUGH 





LOGs tied together with rope provide rests 
for swimmers on the way out to a deepwater 
float, or they may be arranged to form a 
swimming “square” with anchors at the 
corners. Cedar logs are especially buoyant. 
Peel and shellac or, better still, varnish them 
to retard waterlogging.—-C. L. MEEHAN. 

Se my 55 See ~ 1 
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GLAZ IN (; ---the PROFESSIONAL 


By JOSEPH ARONSON 


pe effects familiar on fine furni- 
ture have little in common with ordinary 
two- or three-coat semigloss or enamel fin- 
ishes. The latter can be taken straight from 
the can, and a smooth, full finish is easy to 
with good brushing over a well- 
surface. A painted finish with a 


obtain 
sanded 


Swab a smudge of the oil mixture 
on freely. Don't be frightened by 
the disreputable look that is taken 
on. Begin smearing in the crev- 
ices and don't let the fluid ac- 
cumulate in the corners. 


POPULAR 
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soft, decorated look, however, must be built 
up by a variety of careful steps, as shown 
in the photos below of an antique glaze be- 
ing put on the decorations of a Pennsylvania 
Dutch chest (PSM, Apr. °46, p. 152) 

This craftsmanlike type of paint finish 
begins with a sealer, such as a coat of shel- 
lac or prepared primer, put on over the raw 
wood. Then all cracks and surface defects 


€® 


Turpentine, japon drier, and 
linseed oil are the vehicles 
for the colors, which may be 
bought either in a tube or a 
con. Raw or burnt sienna or 
umber, ocher, Vandyke brown 
and black are chiefly used 
with only enough in the oil 
for a translucent smudge. A 
soup plate is a good mixing 
dish. Soft, old brushes and 


soft rags are needed. 


Using a soft, old brush, draw out 
the excess fluid from the corners 
before tackiness can set in and 
make removal difficult. Some of 
the oil smudge has been wiped 
off at the center or high-light 
port of the panel shown here. 








TOUCH on fine crattwork 


are filled with a filler compound like Swed- 
ish putty, the surface is sanded smooth, and 
two coats of good flat paint are applied, the 
last being the finish color but somewhat 
brighter and lighter than the final shade 
desired. 

Decorating is done at this stage, and the 
antiquing or glazing follows. The decora- 
tions must be applied on a well-sanded sur- 


@»* 


Wiping and texturing are done with 
wadded pads of cheesecloth. Don't 
scrub the fluid off. Just wipe off 
enough to leave a thin glaze over 
the paint and to produce the shade 
ond texture you want. Antiquing of 
the right-hand panel under the arm 
in the photo has been completed; 
that on the panel at the left hes 
not yet been started. 


on 


©» 


Palm and fingers can do o perfect 
job of final vedistribution if you 
don't mind dirty hands. Rub with 
a rotary motion, removing excess 
fluid from the palm as fast as it 
starts to smudge. When the glaze 
is dry, protect it with a coat of 
white shellac rubbed to a satin 
finish with pumice and cride oil. 


face, and good oil colors mixed fairly heavy 
in japan drier should be used. They may be 
applied in stripes, ornamental features, 
stencils, transfer patterns, or any of the 
familiar decorating methods desired. Anti- 
quing is a process of shading with a thin 
wash or “glaze” of colored oil that softens 
the colors and outlines and blends the tones. 
It is shown step-by-step in the photos. 


Begin the wiping process at the middle, 


and then work the smudge out from the 
corners and back into the cleaned-out 


middle or high light. This blends the 
shading to accent both the decoration 
ond the molding that fromes it. 
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hEEPING 


RUBBER MAT 











3/4” STOCK 











A footstool just for the youngsters speeds up the 
process of teaching them to wash themselves. Extra 
wide legs, ao rubber mat, and rubber-headed tacks 
prevent upsets under lively little feet. A piece 
of two-by-four, shown dotted, reinforces the leas. 














WHOLE COVERS 
FOR STAMPS, 
CLIPS ETC. 


LINOLEUM 
DISK 


BRASS BOLT 
WITH WASHER 
AND NUT 


CORNERS FOR PRINTED FORMS ETC. 


When the bottom of a garbage can rusts through in 
» disk of heavy linoleum cut to fit freely 


Box tops thumbtacked to the floor of a desk drawer 
will keep pins and other small items in convenient 


port 
inside w keep the an 


lets you lift t the disk for oc 


Surplus white shoe cleaner is un 
sightly on the dork edge of the 
sole. You'll find it easier to wipe 
off if you have coated the edge 


with colorless nail polish. 


n service 


casional cleaning. 


A loose bolt 


To shoo flying pests, try this 
homemade insect repellent. Fill 
holes |" deep in a plumber's can- 
dle with oil of citronella. Plug 
with wax to prevent evaporation. 


order. Corners of box tops may be arranged to hold 
any size stationery, and sheets are easy to remove. 


Many small vases aren't practical 
for holding live blossoms because 
they cre porous. A test tube or 
plastic toothbrush container is an 
easily cleaned watertight liner. 





APPLY CLEAR 
NAIL POLISH 
TO EDGE OF SOLE 


Vie” wo.es 
FILLED WITH 
CITRONELLA 














WG 


TEST TUBE 
OR 


TOOTHBRUSH 
CONTAINER 
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THE HOME SHIPSHAPE 





TWO-EDGED 
RAZOR BLADE 











Need a razor-blade holder? Just 
find a hinge a bit longer than a 
double-edged blade, put in the 
latter, and clamp with a small 
bolt and wing nut as shown above. 


GUMMED 
STICKERS 

















Le | 


NAIL CAN TO | 
BACK OF 
MEDICINE CHEST =< > 


























You needn't trouble to read the 
titles to replace records in the 
right albums. Put a sticker on 
each record with the key letter 
of the album that it came from. 





LIGHT 
PLYWOOD 





EXCHANGE 


FOR 
BOTTOM 





To keep a child from climbing the rungs of a high 
chair cnd possibly toppling over with it, attach 
plywood shields with wood screws or with bolts 
through a cleat as above. Finish like the chair. 


Refuel your cigarette lighter ot this handy fill- 
ing station, which virtually eliminates spilling 
and evaporation. Old atomizer parts, an ink or 
mucilage bottle, and copper tubing do the trick. 


HINGES 
ToP —| 


A cotton dispenser is easily made 
from a talcum-powder can. Punch 
a slot in the top and pry open at 
a joint to fill. Mounted os shown 
above, it takes up no shelf space. 

















One reason refrigerator doors eventually fail to 
latch is that hinge-pin holes wear at the inside 
of the top and outside of the bottom hinge. Just 
interchange the hinges to eliminate this trouble. 











SOLDER 





Ya” coperr 
TUBE 





INK BOTTLE 
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TRICK ALARM CLOCKS have been devel- 
| i by General Electric to awaken both 
vi The dark- 

is connected to 
or commer- 
up in a few 
1dds to the 
ove, for either 
who don't 
ashes a bright light 
third clock, not 
adjustable, GE 
ma gnats 


i* tet 


ne r witchy sieepers 


rsons 


FISHING-ROD CONTAINERS of plastic are 
light, shatter-resistant, and won't dent with 
k of the 

set shelf 
thus safe- 
of Tenite, 
neter and a 
closed with a 
rt and damp. 


MODERN LIVING 


DOUBLE-ENDED LAMP. With an ultra- 
violet sun lamp in one end and an infrared 
heat lamp in the other, this ivory-enameled 
fixture for bedroom or bathroom will equip 
the householder for all his special-light 
needs. The Select-o-ray, manufactured by 
Westinghouse, has a three-position switch, a 
combined floor and table stand, and a fric- 
tion mount that permits it to be adjusted to 
and held at any angle. To produce the ultra- 
violet and infrared rays, the fixture uses two 
standard-base, internal-reflector bulbs, the 
ultraviolet one a self-ballasting type. 


NOTHING ROLLS LIKE A BALL, as is well 
known to playful kittens and to knitters who 
must frequently retrieve balls of yarn from 
beneath the uch. The “Yarn Top,” a plastic 
spindle with a weighted base, keeps balls of 
yarn or crochet thread 

from wandering afield. 

Yarn need not be 

pulled off in short 

lengths during use, 

and it twist 

as the ball rotates, as- 

suring that the knitted 

article will not have a 

turned-up edge. The 

Allied Appliance and 

Plastic Company of 

Los Angeles makes 

the device 


aoes not 





Bobby Pin Holds Lapel Emblem 


/ 





DISCHARGE buttons 
are apt to be lost from 
the lapel of light- 
weight suits unless 
some means are taken 
to anchor them on se- 
curely. One way to do 
this is with a bobby 
pin put over the shank 
of the button behind 
the lapel. The bobby 


pin may be cut short 
\ and shaped if desired, 
by squeezing with 
over a small 
E. H. GODFREY. 


a. 


\ 


y, 


BOBBY 
PIN pliers 


nail. 











Stamp Pad Inside Desk Drawer 


IF You frequently use a narrow rubber 
stamp, such as a date stamp, a pad screwed 
to the inside of a desk drawer will be handy. 
Glue a strip of felt to the edge of a block 

and saturate the felt 
INKEO FELT 1 With mimeograph ink. 

i > Inking will hardly be 
required oftener than 
once a month, and the 
block can be un- 
screwed for the job if 
preferred. No cover 
is needed for the pad. 

D. H. MATHESON. 








THREE TEA TILES 
ON CEDAR TRAY 


TEA tiles set into a recess in the 

floor of this tray make it ideal for 

serving hot drinks and dishes as well as cold 

and also add a touch of beauty. If tiles of 

your choice differ in size from those shown, 
dimensions should, of course, be changed. 

Aromatic red cedar of the kind used in 
chests gives the tray a pleasant odor. The 
floor is built up of three boards rabbeted on 
the inner edges for glued joints. A rectan- 
gular recess is routed out to take the three 
tiles and two round recesses for dishes and 
the like are routed as shown. 

Sides and endpieces are mitered for corner 
joints and, with the strips setting off the end 
compartments, are glued in place. Handles 
slightly recessed on the underside are at- 
tached with dowels put through the end- 
pieces into the floor. The tray is shown in 
color on page 120..-ELMA WALTNER. 


Dentifrices Shine Up Plastics 


AS A kink in getting a higher luster on 
plastic pieces being worked, try polishing 
them with two kinds of common dentifrice 
tooth powder and tooth paste. Rubbed in 
briskly with a small piece of felt, tooth 
powder and water will easily remove small 
marks in the surface; then use the tooth 
paste to give a high polish to the sanded 
ends and sides. Don’t reuse the same piece 
of felt.—-FRANCIS E. HOLMEs. 


Cleanout Holes in Blade Holder 


SAWDUST won't clog the blade holder at 
the lower end of the jigsaw if you drill a 
hole in each of the two sides, as shown in the 
drawing at right. 
Much of the sawdust 
that collects around 
the bottom end of the 
saw blade will escape 
of its own accord 
through the holes 
while the saw is in 
use. What remains can 
be blown out easily 


when the blade is re- | 552.8000" 
moved. 


Dust left 
packed in a _ holder \ 


often makes it difficult 
to obtain a good. grip 
when a new blade is 
put on.—A,. G. OGREN. 





ORILL V4” HOLE 
THROUGH EACH 
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MULTIPLE GAUGE SETUPS are possible 
with this kit made by the Doall Company 
of Minneapolis. Used in conjunction with 
gauge blocks, the kit will permit almost any 
kind of gauge to be assembled 
within five minutes. One unusual combina- 
tion is an angle comparator having two dial 
indicators: when an angle identical to that 
set up with a sine bar is tested, the dials read 
alike Another is an indicating square 
gauge; the work is simply pushed against a 
stop and an indicator tells if its side is pre- 
cisely 90 deg. Also included is a set of ac- 
curately lapped wires of various diameters. 


inspection 


NEW CENTER DRILLS without the usual 60- 

deg. countersink have been developed for use 

on work to be mounted between machine 

centers. The Hy-Co drill produces a center 

hole having a curved section, which is said 

to result burnished, narrow-band seat 
that stays true under load. 
The drill has a relieved tip 
that may be easily removed 
if broken in the work. 


in a 


PACKAGED WORKSHOP. Designed for 
home shops and light manufacturing, this 
power tool combines a circular saw, grinder, 
sander, and buffer. Set up as shown at left 
below, the tool has a grinding wheel at one 
end of its ball-bearing spindle and an 
abrasive disk at the other. To convert it to 


POPULAR 
164 science 


TINY POWER BRUSHES fit many hard-to- 
reach spots and are handy for removing 
rust, burrs, and mold marks as well as for 
general finishing and polishing. Sold in sets 
of twelve by the Osborn Manufacturing Co. 
of Cleveland, the wire brushes may be used 
in drill presses, electric drills, flexible-shaft 
tools, lathes, and bench grinders with chucks. 


asaw (right below), the sanding table is re- 
moved, an 8” circular saw replaces the sand- 
ing disk, and a cast aluminum saw table is 
attached. The latter tilts to 45 deg. and has 
a miter gauge, rip fence, and an adjustable 
plate for the use of a dado head. The Parlec 
Tool Company, Inglewood, Calif., makes it. 








HOW'S 
YOUR 


Shop Eye 
P 





CAN you tell a straight line 
from a hole in the wall? When 
you’re working to tolerances of 
001”, you naturally take the 
slow method of micrometers and 
calipers, but for spot checks and 
If you can discount the effect of color contrast, quick guesses, a good shop eye 
you'll have no trouble naming the larger square. is an invaluable asset. Test yours 
on this assortment of optical 
puzzlers. RONALD EYRICH. 














ee 


Bison, FR 


Relative to the circle, the ©) In a single stack, to which 
diamond is 11", 12”, or 13"7 line would the blocks come? 












































{ 
If circle N were completed, Are the heavier lines above 6) R on line |, to what 
would it meet K, Ll, or M? really straight, or curved? line the circle reach? 
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FORMS for CONCRETE SLAB FLOORS 


FIRST OF A SERIES ON HOW TO BUILD SMALL STRUCTURES 
By EDWIN M. LOVE 


‘LAB floors of poured concrete are ex- 
Se ecanena not only for shops and garages 
but also for store buildings, offices, and 
residences that do not require a cellar. They 
irticularly suitable for amateur con- 
struction, since they reduce form building 
to a minimum and eliminate complicated 
sill arrangements, the labor of placing and 
leveling floor joists, and the installation of 
and underpinning. In many in- 
such construction also costs less 


are p 


bridging 
stances, 
for materials 

The initial problems in building are locat- 
ing the structure on the lot and squaring 
and leveling the foundation form. Usually 
it is sufficiently accurate to come within 
1” or 2” of the planned spot, but clover 
limits are easy to attain. A base line from 
which to measure may be the edge of the 
front sidewalk, a line stretched between 


surveyor's corner stakes, or a center line in 
the street or road if there is no sidewalk. 
Occasionally a building already on the 
property will serve the purpose. 

A method of laying out the side of the 
building is shown in Fig. 1. Stakes at two 
well-separated points at the edge of the 
sidewalk have nails driven in at the tops to 
catch the ring on the tape. Measure from 
these points to locate two stakes A-A, and 
mark accurately on their sides; then trans- 
fer the measurements to the tops by use of 
a level. Cut a saw kerf in each to receive 
a mason’s line stretched between them. 

Next, locate an approximate corner stake 
B, by measuring from the side of the lot, and 
then drive three plumb stakes, as at C, 
forming a corner well outside the temporary 
stake B. Nail on batter boards leveled a few 
inches above the floor to be laid so as to 
allow for grade slope and to keep sagging 
lines from touching the ground. This corner 


Leveling is done between stakes, with each stake marked and a nail driven in to support the straightedge. 
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Fig. / 


SIDEWALK 


MEASURING FROM A SIDEWALI< 


a? 


SAW KERFS 


TEMPORARY 
INSIDE BRACE 


PLACE STAKE ° 
AT JOINT 





RUN PIECE BY 
TO AVOID 
CUTTING 


} 
| 








is a rigid assembly out of the way of the 
form and trenches. 

Drive a corner stake for the second corner 
at the established line and erect batter 
boards. Locate ‘he level height on succeed- 
ing stakes with ’ transit, if possible, or by 
using a long straightedge and a carpenter's 
level, as in the photo on the facing page. 
Rest one end of the straightedge on a batter 
board and mark the level on a stake driven 
near the other end. Drive a nail at this 
mark, rest the straightedge on it, and set a 


CORNER OF SLAB 
FORM, AND TRENCH 


FIRST } 
fF BATTER BOARDS 


““ STAKES 
4 PLACED BY 
MEASUREMENT 
FROM WALIK 


ESTABLISHING 

CORNER BY 

EXTENDING 
LINE 


OR MULTIPLES OF 
THESE FIGURES 


= ee ae 
iy 


———_ 


SQUARING CORNER 





IF IT PROJECTS OUTSIDE 
24 FORM f Yo x10 BOLT 
TRENCH 
4 e 
he 2 —! 
FOOTING 


SECTION 


TO PREVENT SIDE 
ORIFT, SHARPEN 


EDGES ONLY 
~ PATRICK- 


second stake, repeating until the far batter 
boards are reached. Turn both the straight- 
edge and level end for end at each new stake 
so any error in either will be largely can- 
celed out. It is not unusual to find a dis- 
crepancy of 4” or more at the last stake, 
but this can be overcome by working in 
both directions from the first corner and 
doing a little “dividing up.” 

With two sets of batter boards placed, 
mark the position of the line with a plumb 
bob and saw shallow kerfs to take it. Then 
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Recto 


| 





When batter bo ards ore be ng ploced for 
ond corner ond the established line 
reach. extend the line over the 

red stcke above. Shift 

kerf in the 

Her boord. 


side 


sition { Ss) 


iring 
1 


mark the thi 


the second. 
imes the established line 
directly from the side- 
esn't extend to the second 
ard (Fig. 2). In a case of 
1, do not fasten the line t 
irer stake, but extend it to 
the batter board, shifting 
1 with the stake kerf, and 
it on the batter board, as shown 


s alignes 


] 2 rear corner, lay a framing 
square on the ground with the blade parallel 
to the first line, determining the position by 

ing, as in the photo at top right. Watch 

t helper unreels the line, signaling him 
right or left. Measure the length of 
drive the approximate stakes; 

the batter boards. Sight along 

of the square as the helper tightens 

i ties it. Figure 3 shows how the 
accurately squared by measuring 

lines and marking them with a 

When the lines are square, a measure- 
between the pencil marks will be in 

e proportion shown. If adjustment is 
needed, shift the rear end of the second line. 
Place the approximate stake and the batter 
boards for the fourth corner by measuring 


+) 


from the second and third orners, and 
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Approximate squaring of a line to locate a far corner 
is done by sighting on a framing square lying on the 
ground. Below, a screed cleated to slide on the side 
of the form reveals uneven spots on the base surface. 


make a final check on squareness by measur- 
ing diagonally between line crossings. 

It is of course desirable to have the floor 
above the grade line to keep water out dur- 
ing storms. If the slope of the lot is slight, 
place the 2” by 4” form members directly on 
the ground at the lowest corner and cut into 
the higher ground as necessary to level 
them. Establish the corners by dropping a 
plumb bob from the lines to the inside faces 
of the forms, and drive stakes at all joints 
and at other points so no two stakes will 
be more than 8 apart. Establish corner 
levels by measuring down from the lines, 
and then level from joint to joint with the 
straightedzge and level. Blocks of equal 
thickness tacked to the ends of the straight- 
edge will prevent it from riding on high 
spots in the form. Straighten members by 
sighting along them and over the lines. 
Saw part-way through any out of line and 
spring them back into position, holding 





them with stakes driven in. Two 6-d. box tion or floor. Excavate for the floor by dig- 
nails are sufficient in each stake. Tempo-_ ging out high parts and throwing the dirt 
rary shores or braces, to be removed as the into low sections for firm tamping. All tree 
slab is poured, will support members that’ sprouts and live roots should be dug out. 
Sag inward, as in Fig. 4. The ends need not Gauge depth with a leveling strip or screed 
be cut off if one can overlap. made from a length of two-by-four with 

Dimensions of the footing trench will vary _cleated ends to slide on top of the form, as 
according to locality and should be deter- in one of the photos on the facing page. 
mined by local practice. Those suggested in Mark bolt positions on the form, spacing 
Fig. 4 should serve in mild climates, but them 6’ apart, or according to building laws, 
before starting to build, it’s wise to obtain and 2” inside the edge of the slab. Place 
minimum requirements from the city or one about 10” from the outer corner at the 
county building office, as penalties are often end of the side from which studding is to 
severe for violations of building laws. be placed, and then measure from there. 

Dig smoothly, since irregularities waste If this is not done, some bolts may come in a 
concrete and do not strengthen a founda-_ stud position and make notching necessary. 


Plywood ‘Pan’ Keeps Chips from Under Base of Drill Press 


SCRAP plywood can be : 
made in a few minutes 
into a “chip pan” to fit 


the drill-press base, as 

shown at left, and pre- 

vent litter under the ma- 

chine. Cut the plywood 

to the outline of the bot- 

tom table, nail cleats to 

the underside, as_ at 

right, for a snug fit in 

the slots in the base, and 

then paint it. Chips may 

be brushed off as neces- 

sary during work, or the 

“pan” may be removed 

and emptied after each ~ "a 
job.—D. J. BACHNER. ALU NE 





MIXING CONCRETE [HANDY MAN] 


and aggregate is necessary for concrete. If the 
job is large, it is best to borrow or hire a mixing machine, but the mixing can be done 
if necessary, on a platform about 8’ by 14’, Make the platform of 1%” to 2” stock, preferably 
tongued and grooved, and nail strips on three sides so no cement will be washed away and 

concrete can be shoveled directly into 


Thorough mixing of the cement, sand 


lost. The platform should be near the site so the 
the forms 

An average wheelbarrow will hold about 2 cu. ft. of sand or crushed stone and can be 
used for measuring. Or the materials may be shoveled into a bottomless box placed on the 
platform and then lifted away. One 12” high by 24” by 24” inside will hold 4 cu. ft Lines 
marked inside at 3”, 6”, and 9” heights will measure 1, 2, and 3 cu, ft. One bag of cement 
measures 1 cu, ft 

Put the sand on the platform first and spread the cement on it evenly. Mix thoroughly 
with a shovel, first dry and then wet. Spread out the mortar, put the crushed stone or other 
aggregate on top, and mix thoroughly, adding more water as required, Light aggre- 
gate may also be mixed dry with the cement and sand before water is added 

A minimum of water produces the greatest strength in the finished concrete, but be careful 
not to use too little, as that would prevent proper mixing. Generally, when the sand and 
aggregate are dry, a minimum of about 5% gal, to each bag of cement will be found about 
right. Less water will be needed. of course. when the materials are wet. The water used 
must be free of all impurities. To be suitable, it should be fit to drink. 
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Workshop Index File 


AN AUTOMATIC MEMORY 





THEN numerous small parts, speci- 
\W mens, tools, and materials are kept 
in cabinet drawers, an index file is essential 
for quick location. This one is made of 
standard file cards attached to a backing 
with cellulose-tape hinges. The index letters 
can be seen at a glance. Wood rails screwed 
to the bottom of the cabinet, if there is 
room, provide a place for the unit. Though 
made of cardboard, the index should last 
a few years, after which recataloguing may 
be necessary anyway.—WILL THOMAS. 





'h” morgin at top. 


Cards are put on with 
tape hinges. A single 
strip holds, but the cards 


Start at the bottom. Leove 
a blonk corner when one 
letter covers two cords. 


Trim the tope even at ae 
the sides and cut the 

top morgin off. Add a thin 
cordboord cover with a tab 
at the bottom. Make up 
two L-shaped rails, screw 
them to the cabinet bot- 
tom, and slide the file in. 
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REPAIRING 


ef, 
ine 
y* oo 


] Damaged planking is first cut away to solid 

wood with a keyhole sow and pried out to the 
seams above and below. Where abutting planks are 
damaged, replacements must be of unequal lengths. 


This is a key step in the replanking job. An 

oak butt block of the same thickness as the 
planking must be cut for backing up the new 
planks from the inside at each end. 


a STOVE-IN HULL 


By ELON JESSUP 


Win your ship comes in on the rocks, 
and you get it on the stocks to find a 
hole stove in big enough to drop an anchor 
through, don’t be downhearted. Things may 
not be as tough as they seem— it's often 
plain sailing to replace wrecked planking 
with a tight patch. When she’s sanded 
down, brushed off, and then spread with 
paint or varnish, nobody will ever know 
your boat had once been ripped open. 
Step-by-step repairs on such a hull are 
illustrated by the photos on this and the 
following page. Two pieces of planking 
have been damaged on the 16’ cedar boat 
shown, requiring two new planks for repair. 


Fasteners holding the damaged parts are now 
useless and should be removed. They can be 
reached through the hole in the hull and their 
heads cut off. Then they are pounded through. 


Here a butt block is being fitted. Half of 

it shows, the other half being covered by the 
hull. The block overlaps the hole by from '4” to '/2” 
at both the top and the bottom. 
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Next, the outer face of the butt block must 

be curved by planing to fit flush against the 
noturcl curve of the inside of the planking. The 
runs lengthwise of the boot. 


orain 
3°a 


Then o new section of planking is marked up 

to fit the lower part of the gop. The stock 
sed should be '*” thicker than the original on the 
t can be ploned down flush. 


boat so 


9 Using a plane, take the planking down flush 

with the rest of the hull. The screw heads hove 
been countersunk deeply so there will be no danger 
of striking them and damaging the plane. 
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6 Hull, frames, and butt blocks are clamped 

firmly together and held by screws put into 
countersunk holes. Here a butt has been screwed 
on, and a screw is being put into the frame. 


~ 


_~ 
= 
os 
Take care with the planking to get an exact 
fit, and then bevel the edge for calking. Holes 


are bored and countersunk deeply, and the screws 
ere put into the butt blocks and frames. 


10 Finally, the seams, including those at the butts, 

sre calked tight, and all the screw holes are 
putiied up. The new planking is then sanded, 
brushed, and painted or varnished. 


, a 
weer ee 
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TEARING BOTH ENDS away from the mid- 
dle of a strip of paper sounds easy. Actually 
it’s difficult. But you can have a lot of fun 
in a group of friends if you can work up 
interest in the stunt. Cut almost through 
the strip at points equidistant from the ends 
and make the cuts as nearly even as possible. 
Try then as you will, one link will always 
give way first. 


COINS DISAPPEAR without going up your 
sleeve. To prove it roll up your right sleeve 
and have a friend grip your right wrist. 
Show him how by gripping it youfself, as 
below, and shake your arm to jingle the 
coins. Then when your friend takes hold, 
open your right palm, and the coins will 
have vanished. They were really in your 
left hand all the time. If you find it hard to 
hold the coins when releasing the wrist, try 
gripping it from beneath instead. 


PUTTING MAGIC ON DICE so the three 
shows over the one at one moment and the 
one sitows over the three the next is mysti- 
fying but easy. Of course, you must arrange 
the dice with the adjacent three and one 
faces as indicated in the drawing. Conceal 
the faces on both sides with the thumb and 
forefinger, stroke the dice with a finger of 
the other hand, and while that hand conceals 
then, give them a quick quarter turn. Don’t 
repeat the trick too often. 


DROP WATER HERE STAR FORMS 
TOOTHPICKS FORM A STAR before 
your eyes if you bend five of them in 
the middle and arrange them as 
shown at left.. Then let a drop of 
water fall in the center, and they will 
jump to the position shown at right. 
The trick should be performed on a 
metal or waxed table, and you may 
need practice in aiming the drop of 


BEND TOOTHPICKS water.—-S. C. DEAN, 
IN MIDOLE 
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CHESSMEN turned to 


an 
ee 


re players who are also workshop 
will derive double enjoy- 
ment from this project. Craftsmen not adept 


4 enthusiasts 


at chess will still find interest in the turning, 
and the set will make an ideal gift. 
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Use of 1” maple doweling simplifies the 
job of turning if the stock is close-grained 
and free from blemishes. About two lengths 
will be enough for all 32 pieces with some 
left over. If you don’t have a regular screw 
center, it will be worth while to turn one of 
hardwood like that in the drawing below to 
hold the pieces accurately centered. Drill a 
18” hole for a depth of \” and drive 
through a wood screw, as shown, so that 7%’ 
of the end protrudes. This screw must be 
accurately centered. Turn the spindle by 
hand, noting any variation of the revolving 
point. Bend the point slightly with pliers, if 
necessary, until it turns true. . 

Cut the doweling into required lengths, 
taking care to saw the ends square, and 
mark centers accurately on both ends. This 
is best done with a 1” disk cut from heavy 
cardboard. Push the fixed end of the com- 
pass all the way through the cardboard, and 
use this hole as a center through which to 
prick a mark on the pieces with a small 
punch or scriber. Then drill a 3/32” hole 
about 4%” into one end and absolutely per- 
pendicular to the face. Screw this end flush 
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on the screw center and bring the dead 
center in, oiling it to prevent friction. 

If you wish to make the pieces the size 
shown in the drawings, full-size templates 
can be directly traced. However, the pat- 
terns can readily be enlarged or reduced, 


using either proportional dividers or photo-' 


static methods. Turn the pieces about 1/32” 
over dimensions and finish by sanding. Two 
chisels, 44” and 42” in size, and a small flat 
or half-round file will be tools enough. Be 
sure the chisels are sharp, or chipping may 
result. As a further precaution against 
chipping, use the file for a finish cut on all 
sharp edges, such as the hats. 

Most of the painting can be done in the 
lathe as well as the application of a wood 
filler. Use a good camel’s-hair brush and 
first-quality enamel and run the lathe at a 
very low speed, if it has one, or turn the 
spindle by hand. Put on two base coats, 
black for one set and white for the other. 
Much of the design can also be put on in 
the lathe with the tool rest supporting the 
brush hand. Touches of color, as in the 
photo on page 120, add interest. If you find 
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the pieces are not sufficiently stable during 
play on the board, bases can be weighted 
by boring them out and filling with molten 
lead, or by cementing on heavy washers and 
felt disks.—JAMES S. HARTZELL. 
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N THESE streamlined times, George latter was elaborately ornamented and en- 
| Washingtor coach may look like an crusted with gold. In contrast, the head of 
ornate relic of a distant age. But on close the United States government contented 
examination even the modern eye will be himself with this relatively simple one. 
struck by the simplicity ofits lines. Per- Two virtually identical coaches were im- 
haps this simplicity appealed to America’s ported from France at the same time, and 
first President; certainly the rude roads of no one can be sure how many other copies 
the times demanded a vehicle both light and of this pattern were turned out by the same 
sturdy coachmaker. The fact that there were at 

Compare Washington's conveyance, for least two such coaches in America has 
example with the British Royal State caused some confusion among the experts. 
Coach, built just a few years earlier. The It is known that the one the President used 
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MANTEL MODEL OF 
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By WILLIAM J. WARD. Jr 
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This attractive miniature is made of 
oak and mahogany with brass fittings. 


no longer exists, but there is some doubt as 
to whether the one now at Mt. Vernon, from 
which this model was copied, is an exact 
replica. 

In this hand-carved miniature, the wheels 
were whittled out of solid oak. More ac- 
curate modeling is possible by following the 
method of the coachmakers of that time. 
These skilled masters made each spoke 
individually and then let it into the rim 
and the hub. 

For those who prefer this method, the 
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drawing suggests proportionately thinner 
spokes. If you enjoy delicate lathe work, 
you can turn them; alternatively, 4%” dowel 
can be sanded or carved to a taper at one 
end, and te a wedgelike tenon at the hub 
end. The hubs themselves can be turned or 
carved of hardwood dowel, or built up of 
disks of various diameters to afford the 
contour shown. 

The tires for the wheels were made of 
thin-wall brass tubing, which happened to 
be available in the right diameters. If you 
don’t have such tubing, cut strips of sheet 
brass slightly longer than the wheel cir- 
cumference, screw or brad them to the wood 
rims, and solder the joints. When the coach 
is mounted with the joints at the bottom, 
these will be concealed by the base. 

To make the springs and the curved main 
frame members which join the axles, en- 
large the profiles to scale, and trace them 
onto a sheet of %” sheet brass. Saw the 
metal with a jeweler’s saw, and dress smooth 
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All metal frame members 
used in this model were cut 
from sheet stock, but stiff 
wire will also serve for some 
parts. Solder joints can be 
filed to form smooth fillets. 


hammered fiat where 
necessary for attaching 
with escutcheon pins to 
the seat and footboard 
Fillets can be formed of 
solder. Strap buckles are 
bent from light wire. The 
driving lights may be 
sawed and filed out of 
\%” brass, a giass bead 
being set into a shallow 
hole to simulate the glass 
window. 

A built-up block of 
mahogany was used for 
the body, the several 
layers or lifts being di- 
mensioned to afford the 
setbacks shown in profile 
section “A.” If you have 
a router, you may find it 
easier to cut these steps 
from a solid block. 

with a file. The curved members directly In this model the windows are actual 
under the coach body are made of the same__ glass panes, let into grooves in the vertical 
stock as the springs, from which they are window members through slots cut in the 
suspended by leather straps. The coach top crosspieces. A simpler way would be to 
body is actually cradled on cross straps carve rabbets for the glass from the inside 
joining the spring-suspended members. and glue in strips to retain the glass. The 

The coachman’s seat and footboard sup-_ strips will later be covered by the green 
port can be sawed from 1/16” sheet stock velvet that lines the interior of the coach. 
or alternatively bent from heavy wire, Mica, celluloid, or cellophane may be sub- 
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Side doors swing freely on two 
hinges. The trunk may be 
carved as a solid block, but if 
you like to attend to all de- 
tails, hollow the box, and hinge 
the lid on top. 


stituted for the glass. The 
roof is glued on last, and 
the exterior is shaped and 
sanded smooth. 
Hinges are made of 
brass; the lower ones are 
set with screws, and the 
upper ones secured with 
silk thread which is pulled 
through to the window 
grooves and tied before 
the glass is installed. Door 
handles are tiny, bent 
screw eyes, shaped with a 
file. 
To make the driver’s 
seat, place a pad of cotton 
on a sheet of cardboard of 
proper size, and cover it 
with thin leather. Fold the 
leather tightly, and glue it 
under the cardboard. 
Interior seats are simi- 
larly made, except that green velvet is used 
in place of leather. A tufted effect is ob- 
tained by sewing tight loops of green thread 
through the fabric at short intervals. 
Tasseled hand pulls are suspended from the 
jambs of both doors. The outside window 
trim is chair caning, shaped after wetting, 
and glued in place. 
Finish the coach by sanding all surfaces 
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CONSTRUCTION 


smooth and applying several coats of 
enamel. The cream-and-green color scheme, 
shown in the photo on page 120, is taken 
from illustrations of the original coach. 

It is usually a good idea to mount this 
type of scale model on a permanent display 
base. Leaving it unmounted may prove too 
great a temptation to friends who must find 
out whether the wheels turn. 
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NEW SHOP IDEAS 


BELT DRESSING is applied safely in a holder 
like that below without danger of injury 
from a running belt. The wood holder is 
bandsawed to shape, bored with an expan- 
sive bit, slotted, and drilled for a clamping 
bolt.—C. W. W 


DIAMETER MEASUREMENTS of odd-tooth 
cutters and gears can be taken direct witha 
micrometer if a slotted V-strap is made and 
clamped to the micrometer frame as shown 
in the drawing 

Mount the cutter on an arbor and clamp 
the V-strap lightly with the V.well back 
Place the anvil on the point of a tooth, as 
in position No. 1, turn the spindle down to 
straddle the opposite two teeth, slide the V 
forward snugly against the arbor, and clamp 
the strap tight. Then release the microm- 
eter, bring the spindle in line with a tooth, 
as in position No. 2, press the V firmly 
against the arbor with one hand, and adjust 


BACK BENCHES BEHIND LATHES are 
probably the most convenient means for 
keeping tools, chucks, faceplates, wrenches, 
and the like within reach. The back bench 
in the photo at left below extends around the 
end of the lathe and furnishes a suitable 
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STEADY-REST JAWS can be adjusted with 
accuracy for precision work in the lathe if 
you happen to have a mandrel of the exact 
diameter of the workpiece. Mount the man- 
drel between centers and carefully adjust 
the jaws to it. Then when the work replaces 
the mandrel, the work axis (and any boring 
or other cuts) will be truly parallel to the 
lathe bed.—C. W. W. 


the micrometer with the other. The reading 
will show actual diameter since, while the 
anvil does not touch a tooth, the V holds 
it in relative position.—H. MOORE. 


anviL 
CLEARS TEETH TOOTH POSITION No.‘ 


mounting for a tool grinder and electrical 
outlets. That at right is inclined at an angle 
and has holes bored in it to hold chucks and 
collets. The latter type of bench is also 
convenient for holding blueprints out of the 
way yet handy for reference—J. C. M. 





STORED IN A PORTABLE TANK, compressed air can be carried 
with you to a job. The tank is also useful for such specialized 
work as operating an artist's air brush. It may be filled from your 
own compressor or at a service station, garage, or commercial 
shop. Any tank that is sufficiently strong to be safe and is not too 
heavy for easy carrying may be used. If you don’t know its safe 
pressure, ask a boiler maker to give it a hydrostatic test to pres- 
sures well above those you will employ. The tank shown is a 
stainless-steel breathing-oxygen tank of the type used in military 
planes. It weighs about 18 Ib. and has a volume of 2,200 cu. in. 
The tank was obtained with a fitting that had both an inlet and 
outlet valve. A hand-operated petcock was substituted for the 
outlet valve and a plate attached to the side to keep the tank Doubled picture wire in 
from rolling. The inlet valve should be the kind used in auto tubes. old rubber ofr hese is c 
Install a reliable pressure gauge as a safety measure.—W.E.B. good carrying handle. 
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INEXPENSIVE COLLETS and a hollow taper- 


shank holder can be made on your own a~ . fo By whe “- 
} 6c” / Ms, 1 
lathe, will hold round stock accurately, and : - 1 





will allow you to feed stock in through the i 
spindle. Turn and fit the taper on unhard- 
ened tool, machine, or cold-rolled steel, in- 
sert in the spindle, and drill and bore for a 
push fit for 1” steel collets as below. 

Square the collet stock to 114” lengths in 
the three-jaw chuck. Then file 5/16” clamp- 
ing flats on each. Clamp in the holder with 
the setscrews, and drill, bore, and ream the 
holes that are to hold the work. 

Slit one side of each with a hacksaw and 
mark the outboard end. For the smaller 
sizes, make a supplementary hole and slit. 
When a collet wears, put a strip of soft steel 
in the slit to prevent compression and rebore 
larger.—JOHN A. BLAKER. 





OFFSET CENTER USED IN THREADING 
SMALL WORK 


HOLLOW CENTER FOR TURNING COMMUTATOR 


TAP 15-20 FOR SOCKET SETSCREWS 


Onsen SOLE FOR OFFSET AND HOLLOW CENTERS held in a 


MORSE - 
TOPE. WCE Oe? == = drill chuck in the tailstock of the lathe will 
ay te save time in turning special small jobs. 
32 . They can be machined from tool-steel bar 
nme 1 stock in one chucking, hardened, and then 
“er *E OMULEO MCLE QO ground if that is desired. An offset center 
- > e—tle —— like the one shown above provides more 
ieiaxeues working room and clearance for threading 
BEFORE small work or facing between centers. A 
Reevaite hollow center is useful for supporting small 
shafts or pins, as when truing up a small 

commutator.—R. M. DYKE. 
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LIGHT PUNCH PRESS 
from a BICYCLE FORK 


— al 


gpa little punch press, made from a rear 
a bicycle, can be used on the 
is the work may re- 
easily put %” holes in mild 
brass up to 3/32” thick. When it is 
a block is slipped under 
the crank-housing end, and a block may 
likewise be put under the dolly bar for addi- 
tional -diameter work 
A light spring automatically retrieves the 
It is held against a 
throttle-rod clamp that is 
punch over a split brass 


fork of 
bench or held by and 
quire. It can 
steel or 


used on the bench 


support on largs 


punch from each hole 
liscarded auto 
cl amped on 
bushing 
for it may bend the forked frame 

Punches up to \,” in diameter can be 
up of drill rod for use on light 
stock, and a hardened die insert may be 
The inserts can be dis- 


made 


made for each size 
if desired, and the die formed 
in the bolt head if it is tool steel or can be 
casehardened. When three or more dies are 


pensed with, 


Jig Holds Up Insulation Bats 





POPULAR 
182 SCIENCE 


Be sure not to use a stiff spring,’ 


needed, however, the inserts will save time. 

Cut the horizontal fork from an old bi- 
cycle frame and file notches near the end of 
the axle slots for the 5,” bolts. Drill through 
the guide bolt, making a sliding fit for the 
drill-rod punch, and assemble on the upper 
prong, as shown. Then drill the dolly bar 
and plate, as indicated, and assemble on the 
lower prong with a brace and clamp. Bend 
the prongs to align them.—R. S. MACNEILL. 














Installation Between Studs 


NO HELPER will be needed to 
hold rock-wool or other insula- 
tion bats in place while you nail 
them to the studs in an attic wall 
or roof if you use a jig like that 
shown at left. Grind the ends of 
three pieces of strap iron to a 
point and bend each 90 deg. in two 
places so the point can be pulled 
into the outer sides of the studs. 
Nail or screw two of the straps 
near the ends of a length of board 
and pivot the third on a fourth 
strap-iron piece which in turn is 
pivoted on the board. A heavy 
spring between the free end of 
this fourth piece and one of the 
fixed arms provides the required 
tension.—-LYELL J. MOORE. 
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CROCHETING BY NATURE. This view of a 
fence enclosing a chicken yard was taken 
after a moist snow when every particle 
clung to the entwined wire. Nature in a do- 
mestic mood was caught by Mrs. Marie 
Lisec, of Omaha, Neb., when she brought her 
camera into play in her back yard 


AND NATURE’S MARBLE CAKE. Would 
you be able to tell what this curious pattern 
really is? It is foam on water flowing in and 
out of an inlet at the edge of a river. J. Q. 
Womble, of El Dorado, Ark., recognized the 
possibilities and snapped the interesting pat- 
tern from above. 


TIRED, BUT IT HOLDS ITS HEAD UP. Many 
trucks have skidded on slippery streets, but 
this one at Cedar Rapids, Iowa, turned over 
on its side and pushed its tractor and cab 
straight up into the air. Luck must have 
skidded along with it, for the driver was able 
to climb out from behind the wheel after the 
accident, dust himself off, and walk to a 
phone to call a wrecker. 


GOOD ADVICE FROM THE CHINESE. The 
sign shown in the photo below hangs outside 
a tea shop in Tientsin, China. Its recitation 
of the effects of Arinking tea will be a reve- 
lation, no doubt, to a good many constant 
users. N. Mihailoff, who lives in Tientsin, 
was so intrigued by the sign that he photo- 
graphed it. In submitting the picture he 
failed to say whether he himself was a pa- 
tron of the shop. 
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adds Fillip 
to Home Movies 


By SIDNEY POTT 


T’S generally recognized that showing un- 
titled home movies is a sure way of giv- 

ing your friends that drowsy feeling. Inter- 
minable scenes of little Wilbur's first steps, 
mingled with equally tedious'footage of Aunt 
Beulah smelling the dahlias, represent a par- 
lor ordeal that few friends will take twice. 
With this compact wooden titler, however, 
it’s easy to turn out a batch of your own 
individualized titles in short order. 

Suited to any ordinary home-movie cam- 
era, the device permits you to standardize on 
lighting and hence on exposure—-thus elimi- 
nating one variable likely to cause trouble 
Interchangeable boards afford title effects 
that range from the straightforward to the 
tricky. You will need only the simplest wood- 
working facilities to build the device. 

The first step is to provide a means for 
taking sharply pictures at 
range. One way is to obtain a supplementary 
lens that will fit over the regular one. On 
some cameras, the same result can be se- 
cured by extending the regular lens outward 


focused close 


HOLE FOR 
SUPPLEMENTARY 


LENS HOLDER STRAP 


TO FIT 
CAMERA 


us CAMERA 
"2, STOCK CARRIAGE 
TO FIT 672" 24 
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a short distance, using an extra lens mount 
or tube. A third method, which was used by 
the writer, is to buy some ingxpensive spec- 
tacle lenses and determine by experiment 
the lens and distance that give the requisite 
effect. Sharpness of focus can be checked by 
using a magnifying glass to study the image 
formed on a small piece of ground glass 
placed in the camera gate. I mounted my 
supplementary lens on a dowel that fits in 
a hole in the wooden camera support. 

A base, a camera carriage, and a title- 
board carrier are required, the latter two 
sliding on the base. Strap-iron brackets sup- 
port the two metal-shaded lamps. The cam- 
era carriage is a block of wood jigsawed to 
the outline of the camera to be used. If the 
lens of the camera is not on its vertical cen- 
terline, the two quarter-round guides for the 
carriage should be offset to center the lens 
on the titler base. 

Title boards either 4” or thick may 
be accommodated in the slots formed by two 
other lengths of quarter-round with an in- 
tervening spacer strip. The flip-over board, 
useful .or introductory or long titles, is made 


Ye QUARTER-ROUND 


Yo STOCK 
x1345" 


Sy x13" 





The wooden block thot serves as ao camera carriage 
can be modified to receive any home-movie camera 


Two pieces of quarter-round act as guides for it 


with a pivoted sheet-metal rectangle the size 
of the area covered by the lens. A drum- 
type variation may also be devised. The 
revolving title board is used in this way 
Paste a title on the disk, turn it upside down 
photograph it for normal reading time, and 
then spin the disk from the back. Splice in 
the finished film with the whirling section 
first. The effect on the screen will be a jum- 
bled, circular blur that stops to spell out the 
desired title. 


The flip-oyermbooard is controlled by a crank. Note 
that the light-to-board distance does not change 
whatever the distance between the boord and lens 
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Rectangle of Tubing Is Rack for Processing Home-Movie Titles 


DIMENSIONED so that it will lie in a stand- 
ard developing tray, a rectangular frame 
with a row of pins across each end makes a 
handy rack for developing titles and other 
short lengths of movie film. While the frame 
may be made of wood waterproofed with 
lacquer, nonrusting metal (other than alu- 
minum) is preferable. The one shown uses 
5<” o.d. brass tubing; it fits an 11” by 14 
tray and holds about 38’ of 16-mm. film 

Bevel the ends of the tubing at 45 deg. and 
solder the frame together, making tight 
joints so that solutions won't get inside 
Silver solder makes a better job, though soft 
solder will do. The spacers are brass 
escutcheon pins, driven into drilled holes a 
bit smaller than the pins, with a little solder 
run around each. The heads are cut off and 
the ends well rounded after driving. The 
pins may extend straight out, but winding is 
easier if they project at an angle of 45 deg 
If the frame does not rest on the sloping 
sides of the tray but instead goes to the bot- 
tom, four more pins can be located under- 
neath to elevate it slightly. 

If you wish to run an axle through the 
rack so it can be rotated for winding film, 
drill a hole through each side and solder in 
short tubular pieces. The axle may be a 
length of \%” rod.—W. E. B. 
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MAKING TRANSPARENCIES in the dark- 
room, for black-and-whites from Koda- 
chromes or other purposes, is facilitated with 
the system below. Fasten two cleats to a 
board, and load a cut-film holder with white 
paper on one side and film on the other. 
Move the board to position the image and 
focus on the paper. Then invert the holder, 
draw the slide, and expose.—I. G. 





DUST IS THE ENEMY of good enlargements, 
as any photographer who has spent hours 
spotting prints will testify. A good way to 
minimize the problem is to shroud the en- 
larger in a linen bag, uncovering it only for 
A laundered, lintfree sugar or flour bag 
H. LEEPER. 


use 
is also satisfactory 
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A HANDY PALETTE for tinting enthusiasts 
and retouchers is a standard 8” by 10” tray. 
The enamel finish is smooth and easily 
cleaned; tubes and brushes or swabs can be 
conveniently accommodated; and an acci- 
dental upset of a wash-water glass will not 
mess up the table.—-IVAN GROSVENOR. 


SPLASHING wash 
water onto the floor 
got me into domestic 
difficulties whenever 
I developed films in 
the kitchen. To hold 
my tank up near the 
faucet, I made a sup- 
porting bracket out 
of 3/16” brazing rod, 
soldering the joints. 
A secondary advan- 
tage, I find, is that 
the tank thermome- 
ter is easier to read 
at this height.— 
ROBERT BUTTS. 


SINK WASHING of prints is a pleasure with 
the drain plug below. A 6” length of 4%” 
brass tube has eight or ten %” holes drilled 
around its top and about twice as many 
near the bottom. A hole is cut through the 
center of the rubber plug to take the tube 
snugly. The lower holes let out the heavier, 
hypo-laden water at a rate determined by 
how far in the plug the tube is.—W. T. 





With a sharp-cutting 2” £/2.8 
lens, the Bolex L-8 goes in for 
simplicity. There are no trick 
gadgets to confuse the amateur. 


In loading, one end of the film 
is put on the take-up spool, and 
both spools are then inserted. 
No looping is necessary. 


CONSTANT SPRING TENSION in the new A telescopic view finder gives a bright image 
American Bolex L-8 home-movie camera of the scene, and an indicator appears in the 
puts the last frame of film through the lens’ finder when the end of the spool nears so 
aperture at the same speed as the first and the user won't keep shooting after the film 
excludes lags and speed-ups. Complete pas- runs out. The film aperture can be removed 
sage of 25’ of film takes just four windings. for cleaning 


COLOR CORRECTION even at full aperture 
is a feature of a new enlarging lens, the Apos 
Colorstigmat. Especially adapted for color 
work, the lens is made by the American Pre- 
cision Optical Systems, of Newark, N. J., in 
90 mm., f/4.5, with a 

127-mm., f/5.6 lens 

soon to be ready. Its 

resolving power is 

2,000 lines per inch 

for black and white 

and 1,000 lines for 

color work. 
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TWO NEW PAPERS that dry thoroughly in 
an extremely short time are announced by 
the Eastman Kodak Company. They have 
an almost waterproof, acetate-impregnated 
base that sheds water. Shrinkage and swell- 
ing during processing and drying have been 
reduced to a low percentage. 


a 


TWIN TRANSPARENCIES for stereoscopic 
viewing come easier with the uid of the new 
Radex parallel (center at right) mounted 
between the camera and tripod to permit 
shifting between shootings. The Radex 
Stereo Company, of Los Angeles, also is 
making a new binocular-shaped aluminum 
viewer and an aluminum slide holder. 
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Phonograph Pickup Arm of Plastic 
Is Handsome and Light in Weight 


HIGH-QUALITY reproduction and modern 
ire combined in this pickup made 
from a light-pressure crystal replacement 
cartridge and a few pieces of 4%” clear 
plastic, which may be scraps. 

The pieces were cut as shown, the edges 
sanded to a smooth, frosty finish, and joined 
with plastic cement. Thin aluminum was 


design 


shaped as shown for the cartridge housing, 
and a shielded wire run back along the chan- 
nel of the arm through a length of 4” pipe 
nipple at the base. The nipple is a tight fit 
in the base and a free fit in the swivel brack- 
et, while the knurled screws are a snug fit in 
the bracket and a free one in the arm for 
easy action.—_ROBERT WOOLFOLK. 


Recording-Disk Grooving Rig Uses Electric-Clock Motor 


POPULAR 


188 SCIENCE 


WITH pregrooved recording disks hard to 
find, many home-recording enthusiasts have 
been forced to use expensive cutting heads 
in order to make impressions on ungrooved 
blanks. 

Having assembled all the equipment ex- 
cept the cutter, however, I found that the rig 
shown at the left gave excellent service as a 
pregroover. The only unusual piece of equip- 
ment involved is a 1-r.p.m. electric-clock mo- 
tor. Mounting the motor inside the cabinet, 
I fitted the vertically projecting shaft with a 
small section of '2" bolt. The bolt acts as a 
winding drum for a length of No. 30 wire 
fastened to the recording arm about two 
thirds of the way from the pivot. As the 
clock motor turns, the needle is pulled across 
the record. A light coil spring placed around 
the pivot, as shown at the lower left, provides 
the slight tension needed to keep the wire 
tight between pickup and drum. 

For proper operation, the drum must ro- 
tate at a constant speed and be completely 
free of wobble. Spacing of the grooves can 
be varied to some extent by shifting t: e con- 
necting wire closer to, or further from, the 
recording-arm pivot. Using this setup, I get 
about 75 lines per inch. The smaller the 
drum, the more lines.—-STEFTEN H. SORENSEN. 





DIRECT MEASUREMENT of the output of 
electronic equipment is made possible by six 
newly developed power-measurement lamps. 
Manufactured by Sylvania Electric Prod- 
ucts, Inc., of Emporium, Pa., the lamps are 
said to measure outputs of .05 to 25 watts at 
frequencies up to 900 mc. 


POCKET-SIZE test- 
ers are always pop- 
ular, especially with 
servicemen who carry 
their equipment to the 
job. This instrument, 
made by Radio City 
Products Co., New 
York, weighs only 
1% Ib. complete, and 
features six multi- 
range testers for A. C., 
D. C., and output volts, 
milliamperes, ohms, 
and decibels. The case 
measures 2” x 3” x 6”. 


NEWS in ELECTRONICS 


JUKE-BOX JANGLES may become a thing 
of the past if this new electronic phonograph 
takes over the music-making job at taverns 
and restaurants. A product of the Aireon 
Mfg. Corp., of Kansas City, Kan., this coin- 
operated phonograph automatically adjusts 
its output to the noise of the room in which 
it is playing. Its volume is controlled by a 
microphone which “listens to the audience, 
and acts to keep the music at just a pleas- 
antly audible level. At left, Jo Stafford, 
popular singer, smiles her approval of the 
new device. 


ELECTRONIC “SMELLERS,” are now used 
to detect the presence of harmful mercury 
vapor. Sensitive enough to detect one part 
of mercury vapor in 100 million parts of air, 
this equipment, designed by General Elec- 
tric, helps keep the concentration of the 
vapor from rising above the safety level. Its 
operation is based on the fact that ultra- 
violet light is scattered when it passes 
through atmosphere containing the toxic 
fumes. 


VOICES GO HITCHHIKING over rural power lines in 
an experimental system installed near Jonesboro, Ark., 
by Bell Telephone Laboratories and the Rural Electrifi- 
cation Administration. The test may result in bringing 
phone service to out-of-the-way rural areas. 


Mrs. Carl Robbins puts 
through one of the first 
calls to go over the 
new power-line phones, 
while William Hickox, 
left, completes an in- 


stallation. 


The equip- 


ment in the box pro- 
duces a high-frequency 
corrier current. 
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Filters oo radio’s most 


How ingenious combinations of 
censors in your receiver to 


plied, or if the wire were stretched 
out straight. Reactance is another 
matter. It increases as frequency 
increases. In addition to the resist- 





ance of the wire, a 30-henry choke 
hz a reactance of about 11,300 
ohms at 60 cycles. At 600 cycles, 
the reactance has grown to 113,000 
react 
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The way in which the 
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1 coil varies with frequency 

by formula: XI 
where XL for 
2 the 


ance ‘ 
is expressed 

2 L, 
inductive reactance, 2 
constant 6.28, f frequency 
in cycles per second, and L repre- 
sents inductance in henries 

A good capacitor, on the other 
hand, has infinite resistance to di- 
rect current, but will pass alternat 
ing current more or readily, 
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By GEORGE O. SMITH 
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the resistance of capacitors and 
to alternating-current changes 
frequen Alternating-current resist- 
illed reactance, and is symbolized 
letter X. Like direct-current (or 
pure) resistance, it is measured in ohms. 
In the yf a choke coil labeled, say, 
30 henries, 200 ohms, the 200 ohms stands 
for the resistance of the wire that is wound 
on the coil. This is a constant minimum, 
regardless of frequency; it would still meas- 
ure 200 ohms if a D.C. potential were ap- 
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aph, of which this is a section, gives 
any frequency up to 1,000 kilocycles. 


depending on frequency. Unlike 
the choke coil, the reactance of a 
capacitor goes down the fre- 
quency goes up. In mathematical 
terms, X¢ ~ Here, XC 
stands for capacitive reactance, 
and C is a measure of capacity in 
farads. A .01-microfarad capacitor 
would have a reactance of about 265,000 
ohms at 60 cycles, but only 26,500 ohms a 
600 cycles. The total opposition that induc- 
tive reactance, capacitive reactance, and re- 
sistance offer to the flow of an electric 
current is called impedance. 

Between them, capacitors and inductors 
can hold any alternating current at their 
mercy. Used in various combinations 
series, parallel, and _ series-parallel—coils 
and condensers serve varied functions in 
radio transmission and reception. They 
polish off rectified A.C. so as to provide 
a smooth D.C. power supply; in the form of 
tuning circuits they enable you to select a 
station at the twist of a condenser. 

This article makes no attempt to deal 
with all filtering actions. While filters are 
integral in the basic radio circuit, they may 
also be added to existing amplifiers as tone- 
corrective devices. One of the simplest types 
is that shown at the right. This is a form 
of high-pass filter, and it operates in pre- 
cisely the same way as a voltage divider, 
except that the resistance of one leg auto- 
matically varies with frequency. Let us 
say that the components of the circuit are 


as 





important networks 


resistors and condensers can be made to act as electronic 
screen out unwanted frequencies or boost fading ones. 


a 50,000-ohm resistor, and a .01-mfd. ca- 
pacitor. Then at 320 cycles, XC equals 50,- 
000 ohms, and the output voltage at the 
tap between the two elements is one half 
the input across the divider. This is just 
what you'd get if both R and XC were 50,- 
000-ohm resistors. But at 640 cycles, XC 
has fallen to 25,000 ohms, which gives a 
voltage division of one-to-two. The output 
is then two thirds of the input. 

Now, if both 320 and 640-cycle signals 
are put into the circuit simultaneously at 
equal voltages, two thirds of the 640-cycle 
signal will come through, but only half of 
the 320-cycle note. Conversely, if the 320- 
cycle input were, say, 12 volts, and the 640- 
cycle signal were 9 volts, both signals would 
come out as 6 volts A.C. 

The first effect is useful in boosting high 
frequencies, while the second helps to level 
off the response of an amplifier that favors 
the lows. Carrying the calculation higher 
and lower than the figures given will dem- 
onstrate the high-pass effect of the filter. 
The graph at the bottom of this page shows 
the output response of a typical high-pass, 
tone-corrective filter. At 100 cycles the out- 
put may be about one fourth of the input, 
while at 10,000 cycles almost the entire 
voltage drop is across the resistor. 

In order to design a resistor-condenser 
filter to suit your own needs, you will have 
to determine the reactance of any given 


condenser within the limiting frequencies. 
These values may be obtained either by cal- 
culation, or through the use of a reactance- 
frequency graph which can be purchased at 
any drafting-supply house. The figure on 
page 190 is one small segment of such a 
graph, twice enlarged. To find the react- 
ance of any condenser, locate the con- 
denser’s capacity along the right-hand edge 
of the chart. (In the section reproduced, 
capacities are carried around to the bottom 
of the sheet.) Follow the sloping line up 
until it intersects the vertical line that rep- 
resents, say, the lowest frequency you are 
interested in filtering. Where these two 
lines cross, read straight over to the left- 
hand margin where capacitive reactance is 
indicated directly in ohms. 

From this chart, get the reactance of the 
condenser for a number of frequencies in 
the passband of your filter. Assuming a 
standard load resistance, you can then fig- 
ure how the voltage will divide for each 
frequency, and draw a graph representing 
the output of this particular filter. Percent- 
age of output is obtained by dividing the 
sum of reactance and resistance into the 
resistance. If the resulting curve doesn’t 
suit your needs, try another capacity. 

In constructing a filter, remember that a 
large capacitor and a large resistor give 
quite different results than a small capacitor 
and a small resistor. For example, a .2-mfd. 


lf your receiver tends to cut off or distort the high notes, this tone-corrective filter may be just what 


it needs. 


It acts like a voltage divider in which the ratio of output to imput rises with frequency. 
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cycles. The response curve shown on the 
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tory. At 1,000 cycles, this filter has almost 
three times the output it has at 100 cycles, 
graph we now want should be 
level between the two extremes of our pass- 
band 
To obtain this effect it is necessary to re- 
place the resistor with a choke coil, thus 
giving your voltage divider two variable 
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Used between amplifier stages, this type of filter requires an 
extra condenser-resistor arrangement in the coupling circuit 


irms instead of When the reactance of 
arm increases, that of the other de- 
creases correspondingly 

The use of inductance-capacity 
however, involves a number of other critical 
considerations which are outside the 
of this article. Getting back to our 
circuit, let’s what happens when 
make a few changes. 

Reversing the positions of the filter com- 
ponents produces, reasonably enough, an 
opposite effect. The illustrations above show 
how this is done to produce a low-pass filter 
that will attenuate the higher frequencies 
In this case the output voltage is tapped off 
the variable leg of the divider. As frequency 
goes up, the reactance of the capacitor de- 
creases, giving a lower voltage drop for the 
higher frequencies 

Using a filter of this type between ampli- 
fier stages requires certain precautions that 
are not needed with the high-pass unit. By 
themselves, the filter components would put 
part of the high plate voltage on the grid, 
and the condenser would block the grid 
return to ground. The schgmatic diagram 
above shows the additional circuit elements 
that must be used when this kind of low- 
pass filter is inserted between stages. In 
this hookup, the filtering is done between 
the plate connection and ground, and the 
grid is coupled to the filter terminal through 
a coadenser-resistor arrangement. This, 
however, constitutes another high-pass fil- 
ter; if the components of both sets were 
alike, they would merely nullify each other. 

To offset this possibility, the coupling 
components are made large, thus reducing 


one 


one 


filters 


S¢ ope 
first 


see we 





their frequency selectivity, and allowing the 
desired filter to do most of the frequency 
selection. The coupling condenser for this 
circuit should be about .1 mfd., and the grid 
resistor about 2 megohms. 

Among the “built-in’ defects of many 
existing amplifiers is an auditory effect 
known as “loss of bass." Most often this is 
noted when the volume control is turned to 
a low position. A tone-corrective filter that 
often succeeds in eliminating this fault con- 
sists of a tapped volume control with a con- 
denser connected between the tap and 
ground. When the volume control is turned 
down near the tap or below, the condenser 
causes it to act as a type of low-pass filter. 
As volume decreases, the low notes are in- 
creasingly favored, thus compensating for 
the loss of bass. 

To prevent overemphasis of the bass, a 
limiting resistor should be used in series 
with the condenser from tap to ground, as 
shown at the left, below. At high frequen- 
cies the capacitive reactance may drop to 
just a few ohms, yet the series resistor main- 
tains the total shunting effect above the 
level of its own resistance. At low frequen- 
cies, the higher capacitive reactance adds 
its ohmage to thet of the resistor, raising 
the shunting effect. 

In order to reverse this effect, the limit- 
resistor should be connected in parallel with 
the condenser, as shown at the lower right. 
Below the so-called “‘cross-over frequency” 

that frequency where the capacitive reac- 
tance equals the pure resistance—-the in- 
coming signal sees mainly the pure resist- 
ance shunting the line. Above this frequen- 
cy, the line is shunted by the resistor and 
the lowered reactance in parallel. 

















Connected in series, the impedance of this 
filter tends to level off to the limiting re- 
sistance above the cross-over frequency, 
while in the parallel hookup the total im- 
pedance is level for frequencies below the 
cross-over level, and the impedance drops 
as the frequency rises above the critical 
value. 

As before, the final test of these filters is 
in the listening. Using a .01-mfd. condenser 
and a 30,000-ohm resistor as a starter, this 
tone compensator can be adjusted to suit 
your taste. Set the volume-control arm to 
the point that gives the lowest ohmmeter 
reading between tap and arm, and leave it 
at that value while making changes. 

Some increase in high-frequency response 
can be obtained with this filter by connecting 
a small condenser—say 50 mmf. to 250 mmf. 

between the top of the control and the 
tap. The over-all response will then be low 
in the middle-frequency ranges, and have 
broad peaks at both the low and the high 
ends. This type of response curve is gen- 
erally considered to be the most pleasing. 

The thing to remember about resistance- 
capacity filters is that the use of a frequency- 
selective element (the capacitor), in con- 
junction with a nonselective element will 
produce all manner of curves in the audio 
response of an amplifier. Whether high or 
low frequencies will be passed or blocked 
depends upon the position of the components, 
while the range of any filter is governed 
by the size of the parts. Doubling or adding 
filter after filter will steepen the response 
curve. In one combination or another, fil- 
ters will permit you to do just about any- 
thing you want with just about any alter- 
nating-current signal. 


If turning the volume control low produces a 
‘loss of bass’’ in your receiver, inserting a con- 
denser between volume-control tap and ground 
may give the failing low notes a boost. 
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ILLUMINATING GAS may be forced into a 
balloon in order to give it buoyancy. But 
keep such balloons away from fire, for 
this gas is highly explosive. Fill a 1-gal. 
bottle with water, insert through the stop- 
per two glass tubes (one long enough to 
reach the bottom), and run rubber tubing 
from the gas supply to the short tube and 
from the outlet to a pan below. When the 
gas is turned on, pressure starts water flow- 
ing in a siphon action. After the bottle is 
partly filled with gas, attach the outlet tube 
to a faucet, as below, and quickly tie a bal- 
loon on the short glass tube. Turn on the 
water and the resulting pressure in the bot- 
tle drives the gas into the balloon. 


BALLOONS OF DIFFERENT SIZE react in an unex- 
pected way when connected by a tube as below. 
You might think the larger would blow up the smal- 
ler until both were of equal size. But the reverse 
happens. Air rushes from the smaller to the larger 
balloon, inflating it still more. Why? Because the 
pressure per square inch exerted by the rubber is 
greater in the smaller balloon, there being less sur- 
face for this force to press on. 





DRY ICE, which is solid carbon di- 
oxide, creates tremendous pressure 
when it changes into a gas. This 
may be used to ex] and a balloon 
Fold a chunk in a cloth neve 
touch dru ie vith the hands 
break it into small pieces, drop sev- 
eral with a spoon into a bottle 
partly filled with water, and tie the 
balloon on the neck 
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TRICKS win TOY BALLOONS 


AIR UNDER PRESSURE increases in weight. 
You can demonstrate this by inflating two 
balloons to equal size, tying them to the ends 
of a stiff wire about a foot long, and balanc- 
ing the wire carefully at the center. Let the 
air out of one and the other will sink. Being 
under extra pressure, the air in the inflated 
balloon is denser—and hence heavier—than 
the air of the free atmosphere. 


SOUND WAVES that are passed through a 
lens-shaped area of a gas that is heavier 
than air will come to a focus much the same 
as light waves passing through a glass lens. 
You can demonstrate this with the balloon 
that was filled with carbon dioxide gas in an 
accompanying experiment. Hold the balloon 
between your ear and a ticking watch. By 
maneuvering the balloon you will find a spot 
in which the ticks sound considerably louder 
than they do when the balloon is removed. 


PLACE A BALLOON in the airstream of a 
fan tilted-as below. Instead of straight down, 
the balloon falls diagonally— into the breeze 
that is trying to blow it away. This is ex- 
plained by Bernoulli's principle. Air flowing 
rapidly around the balloon is at a lower j 
pressure than the still air at each side of the | 
stream. When the balloon tries to fall out of 
the stream, the greater pressure outside 
forces it back. 


Ve 
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IN A HEATED ROOM a gas-filled balloon 
that ha: been weighted with just enough 
paper clips or cardboard so that it barely 
rises will give the performance illustrated 
above. It will rise to just about the height of 
the doorways and remain suspended there in 
midair. This is because the layer of heated 
air near the ceiling, being lighter, is less 
buoyant than the cooler air below. 
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which are designed for the armature to 
rest on the poles. Test prods on the com- 
mutator segments and a phone receiver or 
low-reading voltmeter take bar-to-bar val- 
ues, and it is not always easy to get these 
readings in a really accurate manner. But 
with the armature rotated on ball bearings 
(Fig. 1) with a small air gap between the 
poles, a steel ring (Fig. 2) attached to the 
upper section of the opposite sliding-shaft 
support and an adjustable contact block 
(Fig. 3) arranged on the ring to stay fixed 
on any desired point of the commutator, the 
true condition of the windings can be quick- 
ly ascertained bar testing is done with the block adjusted 

Make the hardwood base with a %%” wide to make a firm contact between the points 
slot so the bracket supports will fit various and a pair of adjacent segments. 
lengths of armature shaft. Other parts are A good setup for making these tests is 
steel. Dimensions may be changed to suit shown in Fig. 4. The A.C. picked up from 
the growler used. The contact block is made the commutator is fed to a small dry-disk 
of plastic or hard fiber, and it has two phos-__—irectifier connected to give full-wave recti- 
phor-bronze contact points fitted at the low-__ fication, and readings are made on a sensi- 
er end. By means of a clamp and wing nut,’ tive D.C. millivoltmeter having a 1,000-ohm 
this block can be placed and locked any-_ slide-wire resistance in series for adjust- 
where on the ring. The slot in the center ment of the readings so they will come near 
permits raising or lowering of the contacts’ the center of the scale. This equipment is 
to meet commutators of different diameters. also shown in the photo above. 

For the first test for shorts, the armature Most of the usual armature troubles, ex- 
is placed in position between peles and the cept reverse winding which should, of course, 
shaft supports are adjusted sothe core clears be checked with a wattmeter, can be found 
the growler points with a small air gap be- with this instrument. Readings should be 
tween—the smaller the gap, the higher the taken all around the commutator, and they 
readings because of the greater magnetic should be consistent or of equal sequence 
flux. The contact block is not used. Bar-to- all around.—-HAROLD P. STRAND. 


RMATURES are usually tested for faults 
in devices called growlers, most of 
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Lamp Brightens Dark Stove Top 


IF YOU don’t feel at home on the range 
because there isn’t light enofigh to show 
what's cooking, it’s easy to brighten your 
outlook. You'll need to drill four holes in the 
side panel of the stove back—two for mount- 
ing a socket, one for a 110-volt toggle 
switch, and the fourth, fitted with a bakelite 
bushing, for the cord. This should be asbes- 
tos covered, as it’s exposed to considerable 
heat. Flip the switch and you can see that 
the carrots are about to burn, and the steak 
is done to a T.—H. D. SMITH. 














Levers Reduce Shock Hazard 


COMMON toggle switches shouldn't be used 
in damp locations, as in the cellar or laun- 
dry, especially where wet hands may result 
in dangerous shocks. If you must use such a 
switch, rig it as at the right. A dowel, 
notched for the toggle and guided in screw 
eyes, can be used instead of the metal strap. 
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Pipestem Light Frees the Hands 


WISHING you were an octopus when you 
need both hands to work with and a third 
one for a flashlight won't help, but this 
homemade rig may. Solder a radio pilot- 
light socket, or one from a Christmas-tree 
lamp set, into the cover of a shoe-polish can. 
Then solder a nail to the bulb terminal and 
attach two leads. Push the nail into a pipe- 
stem, cementing it in if necessary. For cur- 
rent, solder series jumpers to the requisite 
number of flashlight cells and tape them to- 
gether for carrying in a pocket. Small paper 
or alligator clips, or dress snap fasteners om 
all leads, facilitate connection.—AL Scotty 











Common lamp bulbs may serve as resistors in elec- 
trical experiments. The table below. supplied by the 
General Electric Company, lists resistance valnes 
of 120-volt lamps when cold, and when § 
and 100 percent of rated voltage is applied 
have much lower resistance cold than hot, and com 
mon watt ratings are based on their resistance when 
white hot. In normal use filaments reach incandes- 
cence quickly, and there is only a brief surge of 
heavier current. Remember this, however. if delicate 
apparatus that may be damaged by such a surge 
is used 


In choosing a lamp, calculate the voltage drop 
across it and find its resistance at that potential i: 
the table. Example: It is desired to connect a low- 
resistance coil] to draw no more than 83. amp. on 
a 120-volt line. Disregarding coi] resistance as r li- 
gible, the entire drop will occur across the lamp 
which will thus receive 100 percent potential. By 
Ohm's law, we find that at 120 vo.ts 144 ohms will 
pass 83 amp. In the last column, 144 ohms is the 
hot resistance of a 100-watt bulb 


Example: A device rated at 20 volts and 5 amp 
and therefore having a resistance of 40 ohms 
be connected to 120 volts. By calculation a total resist- 


is to 
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[ELECTRICAL] 


ance of 240 ohms is required of which the lamp 
must represent 200. The drop across the lamp must be 
100 volts. which will therefore receive about 83 per- 
cent of full voltage. The nearest column is that for 75 
percent, and here we find a resistance of 201 ohms for 
a 60-watt bulb 
Approximate resistance in ohms 

Cold 25 so 75 100° 

193 1390 1837 2127 2400 

113 822 1094 1293 1440 

73 540 722 856 960 
25 42 318 27 509 576 
40 3 253 299 360 
50* 21 241 288 
60* 7 1 7 201 240 
75 : 6 ik4 192 
100° 104 118 144 
150 69 96 
200 ! 36 51 62 72 
* Coiled-coil Sflaments 


Percentages = of 120 volts 
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Silver nitrate and potassium bromide ore the key 

chemicals in the emulsion on film and photo-print 

poper. In crystal form or in separate solutions, 

they ore unaffected by light. At top, purifying 

silver nitrote in a big Eastman evaporating room. 
POPULAR 
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What goes on in the emulsion 
that coats film is shown by 
simple test-tube experiments. 


By TRACY DIERS 


HE film in your camera is thinly coated 

with one of the most unstable chemicals 
known to man. Silver bromide is its name, 
and from the moment of its birth it is kept 
in a cradle of darkness until in your camera 
a swift shaft of light seeks it out. The intri- 
cate and far-reaching changes brought to 
silver bromide by that flash of light are in 
part still secrets of nature. Much of what 
happens in your camera and in the dark- 
room is known, however, and can be shown 
at home with a few chemicals in a test tube. 

Dissolve a crystal of silver nitrate in a 
test tube half full of water, and dissolve a 
crystal of potassium bromide in another. 
If you place both test tubes in direct sun- 
light, nothing will happen. Mix the two to- 
gether, and immediately a yellow precipi- 





tate of silver bromide falls to the bottom 
of the tube. Expose this to strong sunlight 
or to a photoflood bulb, and it will immedi- 
ately turn purple. This purplish-colored 
material is chemically pure silver, freed 
from the bromine it was formerly attached 
to. You might say that the reaction was 
this: Silver bromide plus light equals silver 
plus bromine. The latter goes off as a gas. 

Since it isn’t practicable to coat films or 
paper with a lumpy precipitate, we had to 
invent some method of spreading the chem- 
ical evenly and thinly over the surface we 
wished to sensitize. The answer was to 
suspend the silver bromide in an emulsion. 
Dissolve, with gentle heating, 20 grains of 
household gelatin in a test tube half full of 
water. Add a pinch of potassium bromide 
and then pour in a dilute silver nitrate so- 
lution. Silver bromide is again formed, but 
this time it remains evenly suspended. 

In photography the action of the silver 
bromide is speeded and intensified by the 
use of a developer. Stock developing solu- 
tions consist of a developing agent such as 
pyro or hydroquinone, an alkali such as so- 


Yellow silver bromide is formed by 
mixing solutions of silver nitrate 
and potassium bromide. Light frees 
bromine gas and leaves dark silver. 





dium carbonate or borax, a little potassium*® 
bromide as a restrainer, and some sodium 
sulphite as a preservative. To show how 
a developer works, put several drops of any 
stock developer solution in a flask of silver 


bromide emulsion that has been exposed 
only briefly, and not sufficiently to turn 
dark. The emulsion now turns black in a 
few seconds—much faster than when light 
does all the work of separating the silver. 

On exposed film, you would now see an 
image consisting of dark areas of metallic 
silver and light areas of unexposed silver 
bromide that the developer has not affected. 
A fixing bath is next needed to keep these 
light areas from darkening upon subsequent 
exposure to light, for if they did the entire 
negative would turn black and the image 
would be lost. The fixing bath is sodium 
thiosulphate, the hypo familiar to every 
photographer. 

You can see how it works by dissolving 
a few small crystals of sodium thiosulphate 
in water in a test tube and pouring the solu- 
tion into half a test tube of unexposed silver 
bromide emulsion. Immediately the yellow 
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Silver bromide clone would not 
coat film evenly. An emulsion 
is made by adding gelctin. In 
it the porticles ore suspended 
as in the tube at the for left. 





—> 


Developing mokes more intense 
the emulsion changes caused by 
light. A few drops of stock 
developer in an exposed flask 
quickly turn the silver black. 


suspension disappears, and the tube con- and 4 oz. of water, rinse it in water for a 
tains a clear, transparent liquid. moment, and taste the salty hypo remain- 
What happens is this. Sodium thiosul- ing. Then dip a small piece of enlarging 
phate reacts with silver bromide to form paper in the hypo for a few seconds, rinse 
silver thiosulphate, a clear solution; then, it quickly, and taste the sweet emulsion side. 
if there is plenty of fresh.hypo present, the Return the enlarging paper to the hypo for 
reaction continues, forming complex salts a few minutes longer, remove and rinse it, 
that are dissolved by the remaining hypo and you taste the salty hypo again. Expert 
4 simple taste test illustrates the point photographers avoid stale hypo so that the 
Fresh hypo has a salty, bitter taste, and reaction, or fixing, will be complete and no 
silver sodium thiosulphate is almost as_ silver sodium thiosulphate will remain. 
sweet as sugar. Dip a sheet of ordinary Every photographer has taken negatives 
writing paper in a solution o£ 1 oz. of hypo’ that were too light or too dense to afford 


Fully developed black emulsion in the tube (left) 
becomes a clear solution when ao reducer is added. 
That's how reducers act on overexposed negotives. 


Tasting reveals that too short a bath in hypo, or 
weak hypo, leaves a sweet salt that in time will 
stain emulsion. Fresh hypo gets rid of the salt. 
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good prints. Too light an image may be due 
to underexposure in the camera, or under- 
development in the darkroom. A negative 
of this kind can sometimes be salvaged by 
intensification. Too dark a negative can be 
improved by reduction. 

To show the action of a common reducer, 
first prepare half a test tube of silver bro- 
mide emulsion, expose it, develop with a 
few drops of stoc!: developer, and. add four 
or five drops of glacial acetic acid (the 
photographer's short stop) to halt develop- 
ment. Then add 6 cc. of hypo solution. To 
the dark emulsion you now have, slowly add 
a reducing solution consisting of 25 grains 
of potassium ferricyanide in 1 oz. of water. 
Watch the dark silver particles lighten as 
they are changed into silver ferrocyanide 
and in that form are dissoived by the hypo. 
This is the well-known Farmer's reducer. 

A common method of intensification is to 
combine the silver deposits of the negative 
with some denser metal such as chromium 
or mercury. To show how a typical intensi- 
fier works, first make up the usual emulsion, 
expose, and develop it as before. Add a few 
drops of glacial acetic acid short stop. Odd- 
ly enough, the first step in intensification is 
bleaching. Add 20 grains of mercuric chlo- 
ride to 1 oz. of water and pour in enough of 
this solution to bleach out completely the 
black metallic silver, which in the process 
is converted into white silver chloride. 


This is the same negative at two stages. Below, it 
has been underexposed or underdeveloped, and is 
too thin readily to afford a good, contrasty print. 


On a negative, the image seems lost at 
this step. It is brought back by redevelop- 
ment. To your bleached test-tube emulsion, 
‘add a little ordinary ammonia water. The 
emulsion becomes even blacker than it was 
before; it has been intensified. The new 
blacker chemical is a very complex salt, 
silver mercury ammonium chloride. 

The process of toning photographs, in 
which the black areas are converted to 
sepia or some other color, also may involve 
bleaching and redevelopment. Prepare the 
usual small quantity of emulsion and devel- 
op it after exposure. Add the acetic acid 
short stop. Then prepare a small flask of 
bleaching solution consisting of 110 grains 
of potassium ferricyanide, 110 grains of po- 
tassium bromide, and 2 oz. of water. Also 
dissolve separately in a test tube 50 grains 
of sodium sulphide in 2 oz.-of water. This 
is the redeveloper. 

Pour some bleaching solution into the de- 
veloped emulsion. The black silver particles 
are quickly bleached out into a yellowish 
substance. The silver first becomes silver 
ferrocyanide and then silver bromide. 

Now pour in some of the redeveloper and 
at once the emulsion turns brown—in a 
photo, sepia toning would have resulted. The 
sodium sulphide in the redeveloper has 
changed the silver bromide to silver sul- 
phide, the compound that appears as tarnish 
on silverware, and this is the sepia tone. 


Here the negative has been put through a process 
of intensification that makes the image denser by 
causing the silver deposits to form new compounds. 
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CAUSTIC SOLUTIONS of some strength 
are likely to make trouble if kept in 
glass-stoppered bottles; the ground glass 
joint will “freeze” tightly, rendering it 
difficult to open the bottle. A rubber 
stopper is naturally the answer—but if 
you don't have one handy, cut the finger 
from a discarded rubber glove, pulling it 
over the regular stopper.—-A. S. LANDRY. 





Tin Can on Lab Wall Holds 
Rubber Tubing Safely 


HELD by two screws into the wall over 
the bench, a tin can makes a good rack 
for soft rubber laboratory tubing. Cut a 
series of tabs on the edge of the can and 
bend them back to form a retaining lip. 
The inside of the can affords a convenient 
place to store pinchcocks, stoppers, and 
short lengths of glass tubing. Use emery 
cloth to round off the sharp edges formed 
when the can is cut.—BOB FLEMING. 
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Pail Makes Oven for Plastic 


WITH an old 10-qt. pail you can make an 
electric oven for heating plastic that will 
take this operation out of the kitchen and 
into the shop. Cut off the lugs that hold the 
bail, attach a flush-mounting porcelain 
socket inside the bottom, and screw in a re- 
flector-type 250-watt heating lamp. You'll 
find that the average piece of lucite or plexi- 
glas will become limp and ready for shaping 
in three to five minutes. Watch the time 
closely, because too much heat will blister 
the work.-T. GLENN HETRICK 





RCELAIN 
PeocKet 
250-WATT 
INFRARED BULB 


PLASTIC 


CUT HANDLE 
LUGS OFF 
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Frosted Area Allows 
Test-Tube Notes 


GUMMED labels on test 
tubes are always coming off, 
burning, or becoming stain- 
ed. Because I find it desir- 
able to make notes on test 
tubes, I frost an area near 
the top of each tube, using 
emery cloth or pumice stone. 
Writing is done with an or- 
dinary pencil, and it can be 
wiped off with a damp cloth 
when you wish to make 
changes.—EUGENE A. REESE. 


Old Waxed Cartons Are Useful 


CARDBOARD milk containers and cylindrical 
ice-cream cartons are usually thrown away 
when they have served their original pur- 
pose. However, if they are rinsed in luke- 
warm water and dried, they will be found to 
have numerous uses in the home shop, on 
the chemical bench, and in the darkroom. 
Being cheap and disposable, they’re espe- 
cially suited for such jobs as blending paints, 
mixing plastic glues, and the like.—N. G. 

















pipe dp 


MANY are the uses of the lowly paper 
clip. Besides the ten ideas shown, you cay 
also make a clip into a hook for workin; 
knots, a reamer for clogged mechanical 
pencils, an axle for a cardboard toy, a 
“memory ring’ to remind the forgetful, 
COPY HOLDER a marker to identify keys, and a holder 
for a test-tube bud vase.—L. LOTHROP. 
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POISON 
WARNING 


CURTAIN 
HOOK 


FIGURES AND 
MODELING 
ARMATURES 


LOCK $e. 


Where You Want It 


TYPEWRITER erasers, if free 
to roam, are as elusive as a 
handful of quicksilver. Chain- 
ing them to the table with rub- 
ber bands or string will break 
them of the runaway habit, but 
the string involves its own com- 
pLcations. I solved the problem 
by obtaining a large snap fas- 
tener at the dime store, and 
soldering one part of the fas- 
tener to the typewriter and the 
other to the metallic eraser 
disk. Now I know where to 
reach for it—ANDREW VENA. 
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When Charles or Wellden Neill sits at the console 
of their homemade organ in West Orange, NJ., the 
neighbors never know what to expect. With stops 
all out, the organ can be heord for blocks. 


The two Neill brothers have their attic lined with 
1,000 pipes. Charles, shown in these photos, is 
examining some of the big |0’ bass pipes located 
along the stairway leading to the attic. 


Hiouse of a THOUSAND PIPES 


Charles and 
organ for 


given 
unusual 


fie hobbies have 
Wellden Neill the 


which they have installed 1,000 pipes in the 


attic of their West Orange, N. J., home 
Charles is an electrical engineer and, besides 
helping to build his own organ, likes to in- 
stall and rebuild organs in churches. Usual- 


ly he can pick up a few leftover pipes on 


Pipes for the organ are made of wood and zinc and 
are both decorated and plain. They were obtained 


Some date back to 1870. 


from five churches. 





From the big basses, the pipes range down to the 
size of a lead pencil. The organ can be played 
from downstairs or from an attic keyboard. 
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such a job, and his goal is to add 500 more 
of them to his and Wellden's collection. 

Wellden, recently out of the armed serv- 
ice, is a student at Upsala College in adja- 
cent East Orange. He and Charles play any- 
thing from swing to Bach. The neighbors? 
They're used to it, the brothers say, and 
besides, they like music. 





How many of these mistakes 
would you be apt to make in finish- 
ing a room with plywood wall- 
board? There are six shown by the 
artist, two in the first drawing. 
After you have decided what's 
wrong, turn the page upside down 
for the correct answers given below. 
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[WOODWORKING] 


Open-joint installations of interior plywood 
waliboard are economical and decorative, em- 
phasizing rather than hiding the joints. Usu- 
ally sheets running from floor to ceiling are 
used, with vertical joints spaced 4° apart. 

For best results make careful layouts of 
the walls to determine the best location of 
the joints. 

Nail plywood backing or furring strips to 
the studs, with the grain crosswise of the 
panels, and glue the edges of the sheets to 
these strips Use a damp cloth to clean off 
squeezed-out glue before it sets 

Open joints permit considerable variation in 
design, for the edges may be square, 
‘broken,’’ quarter round, beveled, or coved. 
Any such treatment may be combined with 
rabbeted edges. 

For horizonta! joints nail stretchers between 
the studs to carry horizontal backing strips. 
Combinations of vertical and horizontal joints 
are effective. They permit cutting sheets into 
smaller units to exploit various joint effects 
more fully. 
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One of the lamp brooders first developed by the Extension Serv- 
20,000 are now 
and the type is populor throughout the South. 


of Louisiana State University. About 


in Lovisiane 


ice 
use 


Ideal for the back-yard poultryman 
s this homemade version. Heated by 
electricity, it needs no attention. 


in 


Lamp-Bulb Brooder Cares for 100 Chicks 


AISING my own chickens became prac- 
R tical when I built a brooder of the type 
devised by the University of Louisiana. Ox 
cupying only 3° by 10’ of back-yard space, it 
accommodates 100 baby chicks to the age of 
six weeks, or 60 to 12 lb., which is broiler 
weight. Heat is transmitted through a sand- 
covered floor, and no thermostat 
sary, as the chicks settle down in the sand to 
obtain the most comfortable temperature 

Two 3° by 4° sections or open boxes, the 
upper one with two glazed windows and a 
7” by 24” door opening on the run, constitute 
the brooder. The floor, a framework of 1” by 
4” stock with galvanized iron, 
positioned atop the lower section by small 
blocks at the corners, as shown below. The 
rests on the floor frame over 


is neces- 


covered is 


upper section 


SHEET METAL 


WINDOW 


or 
FINE SANO 
we 


-— 3-3 


similar blocks. The sheet iron is nailed on 
top of the framework for electric heating, 
but if an oil lamp is to be used, nail it to the 
underside instead, and provide several vent 
holes around the top of the lower section 
Cover the metal with 1” of fine sand. 

I used two 100-watt lamps placed 1” below 
the floor, and covered the sides of the brooder 
with scrap roofing to help retain heat. For 
cold weather the brooder door is fitted with 
a canvas flap, slitted at intervals to allow 
the chicks passage. 

The run floor is hardware cloth, carried 
around the legs on nailing cleats. Hooks and 
eyes hold the run to the brooder and also 
secure the roof of the run, a screen-covered 
frame, to the sides. The brooder roof is 
hinged for cleaning.—-ORVILLE J. GRISIER. 
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Tricky Tool Removes Plugs of Sod for Subsoil 


EMPLOYEES of the city of Tucson, Ariz., 
have developed a novel method of nourishing 
trees and shrubs without unsightly surface 
application of fertilizer. P. J. Martin, Jr. 
and C. B. Maguire, at right below, devised a 
tool for removing divots of turf. Fertilizer 
is then poured into the resulting holes from 
a hopper. When the plugs of sod are re- 
placed, no scars remain. 

Somewhat like a small post auger, the tool 
has two sharp teeth that cut cleanly into the 


Fertilizing 
turf as deeply as 12”. A plunger inside the 
barrel forces the plug out. 

From the base of a tree, applications are 
usually made 15” to 18” apart out to the 
diameter of the branches. It has been found 
that this spotting of fertilizer reaches most 
of the root system. The photo at the left be- 
low, taken in one of Tucson's parks, shows 
the device in use in the foreground and, at 
the far left, how fertilizer is poured from a 
sheet-metal hopper. 


Plastic Envelope and Fumigating Gas Kill Insects in Foods 


STORED foods, grain, and seeds, if threat- 
ened by insects, can be protected by an on- 
the-spot gas impregnation method when 
regular fumigating facilities are lacking. It 
is not necessary to move or even restack the 
containers. The active gas, methyl bromide, 
is available in cans and cylinders. It works 


Here insect-infested rice 
is ready for fumigation, 
with a plastic tube lead- 
ing out from the stack 
for connection to a con- 
tainer of methyl bromide. 


a 


in a few hours to kill insect life in all stages, 
and is so volatile that it vanishes completely 
upon subsequent airing. The method can be 
applied with equal success to loaded boxcars, 
trucks, and ships’ holds. A photo below 
shows how a plastic tarpaulin is used for 
fumigation of small lots. 


A gas-proof tarpaulin 
thrown over the bags is 
weighted downwith sand- 
filled canvas “snakes”. 
The gas, a poison, should 
be used by trained men. 


Above, how plastic tub- 
ing is clamped to a can 
of the concentrated gas. 
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Supermodels for Our Indoor Navy 


INE craftsmanship and methods 

familiar to modelmakers are em- 
ployed by the Navy in building test 
models of new hull designs. In the 
photo at left and in that just below 
will be recognized the lift, sometimes 
called bread-and-butter, method of 
construction often used in building 
model ships. Wooden lifts are glued 
together in a huge glue press, and the 
steps are then carefully carved down 
to conform to hull templates. 

The hulls are built and tested at the 
David Taylor model basin, which is 
operating at Carderock, Md., on the 
Potomac River. 


Navy model craftsmen assemble wood lifts 
for newly designed hulls, glue them in a 
huge glue press, and then carve the shape 
with spokeshoves, planes, and the like. 


Twin dynamometers ore installed in a 20’ 
hull and checked in a channel leading to 


the large model-testing basin. 
How the lifts look on the inside can be seen here and at 


left below. The outsides of the hulls are finished smooth. 





This 42-ton carriage, equipped with 
sensitive instruments, tows a hull on 
its basin trip to test power and de- 
sign under sea conditions. 
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KODAK ORTHO-X (sheets) — KODAK PANATOMIC-X (sheets, KODAK PORTRAIT PANCHRO- 
top-speed ortho film. Gives miniature rolls}—extremely fine matic (sheets)}—a favorite 
ruddy skin effects, hence grain, first choice for big multi-purpose film, especially 
popular for pictures of men. enlargements. valuable for portraits. 


First step to a finer picture 
eeethe right Kodak Film 


KODAK PLUS-X (rolls, packs)— 
all-around “pan” film; com- 
bines high speed, fine grain. 


- «+ And it won't be long before these 
seven favorites, and the rest of the Kodak 
Film family, will be back on Kodak dealers’ 
shelves. The supply is steadily improving. 


KODAK SUPER-XX (rolls, packs) 
—favorite high-speed film for 
both outdoors and indoors. 


At your Kodak dealer's... 
Eastman Kodak Company, 
Rochester 4, N. Y. 


KODAK SUPER PANCHRO-PRESS, KODAK VERICHROME (rolls, 
type B (sheets)—high speed, packs)—fast, orthochromatic. 
good highlight separction. America’s favorite snapshot 
Outstanding for portraits. film by a wide margin. 
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This is 


LIRLE 


I s the kind of perfect-fit finish that usually 
results when human skill and The right file 
for the job get together. A Nicholson Long 
Angle Lathe File is shown removing the 
last few thousandths inch from a shaft. The 
same file will do the final smooth-finishing 
cause of the 45° angle of its teeth, it 
light pressure, remove metal 
Mill file used as a 
This long angle overcomes fill 
ps file cutting and avoids scratch 
rface of the work. Chips slide down 
it by the motion 
making file self-clearing, clean 
x, non-chatteri Excellent for 
g hobbyists, as well as for indus 
mechani Purchesable through mill 
ipply houses. Your hardware store also can 
ial-purpose file for y 


“FILE FILOSOPHY,"" on kinds, use 


48 interest 4 istrated pages 
18 Acorn St., Providence 1, 


<“u.S.A.” | eS 


NICHOLSON 
FILES FOR EVERY PURPOSE 


a reg ilar 


and are f 


get this spex 


FREE BOOK, 


4OlLs NICHOLSON FILE ee. 
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Light Hand-Nailer Saves Time 


LOADED and operated much like a stapler, 
a 312-pound, portable hand-nailing machine 
made by Spotnails, Inc., of Chicago, drives 
nails ‘5, %, %, and 7, inches long in soft 
wood and plywood. The galvanized, hook- 
headed nails come in cohered strips. Guide 
plates place the work and spot the nails. 


Fiery Liquid Turned to Soap 


NAPALM, potent incendiary agent used in 
flame throwers during the war, has been 
onverted cheaply to a satisfactory liquid 
soap by the Oahu (Hawaii) Chemical War- 
fare Service command. Machinery that once 
mixed Napalm to burn Japs out of caves will 
turn current stocks into 50,000 gallons of 
soap within a few months and help to ease 
the current shortage of that product 
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Actual Size V-Plug 
Champion spark plugs for model gas engines give the 
same dependable performance as regular Champions. 
Sillment sealed. Sillimanite insulator. Alloy needlepoint 
electrodes for easy starting. One piece construction. 


CHAMPION 


SPARK PLUG COMPANY e TOLEDO1,OHIO 





Here's why most Race Drivers 
specify Champion Spark Plugs 








, a 


cHMNeion 


att 
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The vast majority of racing drivers use 
Champion Spark Plugs because they can 
depend upon them to give champion- 
ship performance. There are many 
reasons why this is so, but the end 
results are contained in the record 
books on racing—on land, water and 
in the air. They show that Champions 
are true champions, in fact as well as 
in name—a fact worth remembering 
when you need spark plugs for your 
car. Champion Spark Plug Company, 
Toledo 1, Ohio. 


EXPERTS J9EMAND DEPENDABLE CHAMPIONS 
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Ingenious New 


Technical Methods 


To Help You with Your 


Reconversion Problems 


New Portable Grinder Lasts Longer 
...- Increases Production 


The Portable Gaston Grinder is designed for the grinding and 
sanding of metal—also, with wire brushes, for paint and rust re- 
moval. Because it is powered by a 3-phase motor, without brushes, 
commutators or gears, the Gaston will give long service. 


The Gaston Grinder starts at full speed. Its speed remains con- 
stant regardless of extra pressure by the operator. This con- 
trolled speed under heavy load, eliminates glazing of the grinding 
wheel; produces a better ground surface. 


Three sizes of dust-tight Gaston Grinders are available. Fur- 
nished in either ‘‘cup-wheel” or ““edge-wheel” type, as desired. 


In a dusty work atmosphere, that causes throat irritation and 
dryness, chewing Wrigley’s Spearmint Gum helps keep workers’ 
mouths moist and fresh—thereby reducing work interruptions— 
and “time out” to the drinking fountain. 

Workers can stay at their machine, while chewing Wrigley’s 
Spearmint—even when their hands are busy. There is no lost 
time. And the pleasant chewing helps keep them alert and wide- 
awake. One Connecticut manufacturer with a dust problem re- 
ports group production up about 3% over normal, when workers 
were given chewing gum. Other plants and factories everywhere, 
claim stepped-up ethciency when chewing gum is made available 
to all. 


am I 


1. Howland, 
Lllinoi 


, 











The Portable Gaston Grinder 
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Piston rings Billions of miles of good engine life go up in 
smoke every year—the smoke that pours out 
of automobile exhausts. Plain as day this 
smoke says: “Your piston rings are worn out. 
Replace them immediately!” 


wear out, too 


Smoke is only one symptom of worn-out 
rings. Others are: oil-pumping . . . slow get- 
away ... loss of power. At the first sign of any 
of these symptoms, take your car to a motor 
specialist for a complete check-up. 

If new rings ore needed, it will pay to get 
Hastings piston rings. They stop oil-pump- 
ing, check cylinder wear, restore performance. 


HASTINGS MANUFACTURING COMPANY + HASTINGS, MICHIGAN 


Hastings Ltd., Toronto 


got BUT OF SO Gey, 


8 “e 


ASTINGS =“ PISTON RINGS 


- TOUGH OW OIL-PUMPING ~ GENTLE OW CYLINDER WALLS 
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Only Forecaster Superb Pipes have this 


Cleans, cools, filters smoke « 
Traps nicotine * Prevents drip 


Enjoy a clean, cool, dry 
smoke always from a 
Forecaster ® The exclu- 
sive aluminum winder 


can be removed in a : 
jiffy—change cleaner 4 Wind-Tunnel Tests for Cars 


as often as you like. ® Quarter-siz ar models are undergoing 
. . . arter-size Ci oaeis are aergo - 
Choice, rich-grained an wind-tunnel tests at the University of Mich- 
briar, ina variety of igan as part of a new technique in the de- 
popular shapes. ° velopment of automobile designs. Though 
Ask to see the I the model above, one of several built by the 
Forecaster Pipe 7} Studebaker Corp., appears to rest on the 
display at your platform it is actually suspended by wires 
favorite dealer. at four points. Paul McKee, research as- 
$] 50 sistant, here tightens one of them 


Sir Sheldon Pipes, $2.50 Americans Are Urged to Give 
Canned Foods to Needy Abroad 


A quarter of the world’s population is 
facing death from starvation and diseases 
caused by malnutrition. Even though the 
United States and other countries have been 
ood to the needy in 


sending shipments of f 
all parts of the world, the demand for sup- 
plies far exceeds what has already been sent 
You may help feed the hungry in war- 
devastated areas by taking any extra 
canned food you have to the Emergency 
Food Collection depot nearest your home 
Emergency Food Collection, working with 
UNRRA, is endeavoring to supplement the 
minimum subsistence diet planned in the 
relief program for warding off famine 
abroad 
Food in tins and money to buy more food 
being collected. The kinds of food most 
di are: milk (condensed, evaporated, 


NATIONAL BRIAR PIPE CO © JERSEY CITY, N.J. or ciried). meat. fish, and peanut butter: 
214 ; 
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HK Heavier metal at vital points. 
¥ 


wl De 

‘52 (Outer and inner door panels 
welded into one solid unit. 

= 

)3.(Box-type rear-end braces give 
added protection against weaving 
and twisting. 


A 
SS € Solid steel floor especially ribbed 
. 
for extra strength. 
A 
S 5<Genvine safety plate glass is 
used in side windows and venti- 


panes as well as the windshield. 


< 


6, Three U-shaped steel channels 
welded together to form center 
pillar. 


ash. 


s © 
Vy Ruggedly braced steel cow! and 








j\ 

8 ( One-piece solid steel Turret Top 
completes the all-round safety 
that is yours in the Unisteel Body 
by Fisher. 


You get Body by Fisher 
only 
——— 
on General Motors cars 
CHEVROLET « PONTIAC 


OLDSMOBILE ¢ BUICK 
CADILLAC 


BETTER BY PAR 


Thousands of dollars in university scholarships and cash awards for 
bess model Napoleonic coaches or miniature cars su hmitted by boys 
of 12-19 years inclusive. For information, write: Fisher Body Crafts- The New 1946 Chevrolet 
man’s Guild, General Motors Bldg., Detroit 2, Michigan. Fleetmaster Sport Sedar 
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BURBANK DOES IT!...S0 CAN YOU! 


How Expert Model Builder 
Gets Topnotch Results 





James W. Burbank, of Narrowsburg, 
N. Y., builds scale models of famous 
old locomotives. He's a perfectionist 
When he finishes a model, it looks 
real enough to chug off under its own 
steam 
Here you see him finishing the in- 
laid walnut cab for his model of the 
Erie's old George C. Bernard, speed 
demon of the 1870's. You see, too, 
three good reasons why he turns out 
such beautiful work, ie. the picture 
of the original engine; his own accu- 
rate scale design: and his indispens- 
able X-acto Knife Set 
“X-acto Knives are tops,” says 
hobbycrafter Burbank. “They're so 
I can find a blade-handle 
combination for the toughest or most 
de! jobs And those little pin 


versatile 


their heads fit my hands ' 





perfectly. I recommend X-acto to 
every model builder!” 


Be Expert At Your Hobby! 


X-acto adds skill to your wrist. 
Smooth-cutting, easy to use as a pen- 
cil, X-acto is the indispensable tool 
for whittlers, wood carvers, artists, 
photographers. 


No. 85 X-acto Tool Chest — 3 all-metal 
knives; full assortment of blades; saw; 
sander; stripper; planer; 2 drill holders; 
10 drills; 6° steel ruler; Complete in 
wooden chest, $12.50. Also #84 Set, $7.50 





Buy where you see this 
sign. At better hard- 
ware, hobby and gift 
shops — or if not avail- 


= 
a 
able write direct to 


KNIVES & TOOLS 


es & Knife Chests From 50c to $5.00 


X-acto K 


X-acto Crescent Prod- 
ucts Co., Inc., 440 
Fourth Avenue, New 
York 16,N.Y 


*Reg U.S. Pat. Of 





V is for Versatile 
33 


sas in 


X-ACTO! 


i / 


X-acto's 3 handle styles and 13 blede 
shapes fit every type of cutting job. 
But if you're a one-knife man, we 
recommend for all-round work . . . 


X-ACTO Ne. 2 KNIFE, with solid durel- 


uminum handle, made with new im- 
proved chuck collet. Knife alone, 50c 
With 5 assorted blades, in =52 Set, $1. 


é 
Sd 


WHITTLE ALITTLE? Send 10c fora copy 
of “Whittling Is Easy with X-acto!” 
You'll be an expert in no time. 


YOU'LL BE VERSATILE, T00. sena for 
these helpful booklets, 10¢ each. 

(1) Building Your First Flying 
Model. (2) The Knife As a Drawing 
Instrument. (3) Commercial Artists 
Handbook. (4) How To Build Scale 
Mode! Planes. 


| 


SAVES CUT FINGERS — X-acto is designed 
for firm grip and sure control. Blades 
lock in, can't fold under. So much 
handier and safer than razor blades. 


~~ 


< 


OK, JUNIOR! Here's your X-acto Junior 
Knife, shaped like a Spitfire fuselage, 
with a two-edged blade. All-metel 
Only 25c. 














POWER 


BY CONTINENTAL 


From the half-horse Tiny Tim to heavy duty Diesels, the Continental Red 
Seal identifies engines world famous for their stamina, economy, and 
all-round reliability. 


The Continental line is complete. It includes a wide range of engines, 
each expressly designed to meet a specialized need in aviation, transpor- 
tation, industry or on the farm. There are Red Seal engines for use with 
gasoline, natural gas, and distillate. And production has now started on 
Continental Diesels with ‘‘Cushioned Power’’ Combustion Chamber for 
greatest fuel economy, still further broadening the applications of 
Continental Power. Continental Red Seal Engines are on the job wherever 
there’s work to do. 








En gines 
| CONTINENTAL 











y= 


CONTINENTAL MOTORS 


CORPORATION — MUSKEGON, MICHIGAN 


44 YEARS’ EXPERIENCE BUILDING ENGINES FOR INDUSTRY, TRANSPORTATION, AVIATION, AND THE FARM 
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The making of 


Marlin ov. 


Marlin brings to sportsmen, through this 
series of advertisements, interesting facts 
on gun-making...to enhance appreciation 
of fine sporting firearms and to encourage 
their thoughtful handling and care. 


Tool-Making is Handwork of Infinite Precision 


TOOL-MAKING * In the modern Marlin plant, jigs, 


dies and gauges make possible the manufacture of 


parts so precise and uniform as to be completely 
These basic tools control cutting 
operations of automatic machines, check uniform 


interchangeable 


ity Of parts 


HAND PLUS MIND «+ Tool-d: 


engineering. Tools are made by hand...by talented, 


gy requires skilled 


experienced craftsmen. 


Tooling is starting- 
point and heart of 
produc- 
tion...a system which 


modern line 


produces fine rifles 
and shotguns in vol- 
ume, at prices within 
the reach of all 
REPRINTS ofadve 
nis om the 
tse iu be sent 
f sportsmen ou 


GUN REPAIR Also Requires 
Know-How and High Skill 


Marlin 


NEW HAVEN NN 


FIREARMS 
COMPANY 


NDED IN 1870 


BE SURE TO SEE MARLIN 1946 MODELS OW DISPLAY AT YOUR DEALER'S 


POF AR 
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New Rifle Kicks Downward 


TWO NEW-TYPE guns have recently been 
designed by Chief Gunner's Mate James E 
Sieg, of the U. S. Coast Guard First is the 
Sieg Automatic Rifle, 
types one or two better. Owing to a com- 
pensator that balan recoil shock, the kick 
is negligible, and the muzzle, on firing, de 


which goes present 


presses unless the front is supported. The 
gun is .30°06 cal., weighs 10 pounds, and 
is 36 inches long 
and the rate of fire is from 650 t 
per minute The double trigger 
for semi- or full-automatic fire 


Magazine holds 20 rounds, 
700 rounds 


Sieg’s other invention is a line-throwing 
gun that establishes new standards in range 
and accuracy, developed for use by the U.S 
Merchant Marine. It is .50 cal., and uses a 
four-pound projectile with a 150-pound-test 
nylon line 
anism for firing a carbon dioxide cartridge 

inflates a doughnut float when it 


The gun has a rang 100 


One type of projectile has mech 


an be fired withe 


stationary mount 





Auto-Llite spark plugs are designed by the same engi- 

neers who design complete electrical systems for 

leading cars and trucks. This specialized engineering 

experience is one reason why money cannot buy a 

better spark plug. A complete set of ignition engi- 

neered Auto-Llite spark plugs in your car, helps sive 
you quick starts, and full mileage from every 
gallon of gas So \switch to Alto-Lite when foulty 
spark plugs need replacing. See your Auto-Lite 
Spark Plug Dealer today 


THE ELECTRIC AUTO-LITE COMPANY 


Toronto 1, Ontario Toledo 1, Ohio 


i 


Continuing tests and scientific research, plus 35 
years’ experience designing complete ignition 
systems, enable Auto-Lite ignition engineers 
to maintain one high standard of quality. 


AUTO-LITE SPARK PLUGS 
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VanRoy Aijiustomat 
screw stem pipe thot 
bow throughout! its 
patent float-mo , hy 
untin 

grips t snugly non , 
angie, alwoys |! pag 
Ue apc nes up as straight as a 

+ aiplbgaae die. A remarkable 


VA 
NROY COMPANY, INC 


tradition of em ‘ 
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"CAUSE CAR'S A MESS 


the easiest 
r used. This polish 
c Film quick- 
jy — restores original color 


and lustre. Ify bril- 
liant job in half the ume, 
yse Du Pont No 7 Polish. 


Better Things for Better Living 
eee Through Chemistry 


You'll say it’s 
you eve 
removes Trath 











ouw anta 


a 
iat. Tt 





ae. 
te 
78 ALL CAR FISHES . 
4 @ 








ALL YOURS with an Fvinrade 
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, 
Check every quality and feature you }/ 
want in a modern outboard motor chances 
are, you'll find that Evinrude offers every 
one nd more! Each leveloped and 
perfected the sure and steady way... 


through 37 years of progressive engineer a: Bei 
Want Sure Starting? Fine! That's an 


Evinrude “specialty” . . . always, 
on every model, it’s mechanically 
built right in! 


ing, experimenting, proving. That 
background is worth remembering— 


when you choose an outboard motor! 


eeeeeeeeeeereeeeeeeeee ee & 


Quiet! Smooth! Perfected under- 
water silencing buries exhaust 


fumes and noise. Float in vibra- 


Operating Ease! — with controls 
so simple and troubleproof that 
even youngsters handle an Evin- 
rude easily and capably. 


Co-Pilot Steering! On every model 
the “unseen hand” that grips when 
you let go... holds the motor on 
the comes som eet tion-absorbing bearings. 


eeeeree eee een eeeeeeeeeeee 


Four-cylinder Performance! Nothing 
like it for smoothness, thrilling 
responsiveness and Evinrude 


Full Reverse! On two great fish- 
ing models — provides instant 
reverse, utmost maneuverability, 


Slow Trolling Speed! — enables you 
to check right down to a slow 
trolling glide without choking, 
360 degree steering offers it in four models! 


stuttering or stalling. 


It all adds up to finer performance! And back of every Evinrude 

is the priceless advantage of organized, responsible, nation- 

wide service . . . available everywhere through a veteran 

organization of selected dealers. See your Evinrude dealer — 

look for his name in your classified phone directory under 

“Outboard Motors”. Catalog free! Address, EVINRUDE Morors, 
\ 5298 N. 27th St., Milwaukee 9, Wisconsin 


\ In Canada: Evinrude Motors, Peterboro, Ontario 





Widest Range of Models! The right 
motor, for every boat, every service 
Eight models, all with O.B.C, 
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HOW TO GET THE MOST 
OUT OF BETTER FUEL 


Don’t expect to fill your tank with the new, 
higher-octane gas and get top-grade perform- 
ance from spark plugs you may have switched to 
during the war. Now that you're getting far 
better fuel—and have returned to normal driv- 
ing need to consult your station 
about changing to AC plugs that run cooler than 
those you may have used with wartime fuels. 


you service 


The correct type of plug is necessary to avoid 
hard starting power of gas- 

cracked rapid electrode wear—exces- 
misfiring under heavy loads 


loss of waste 
insulators 


sive oxide 


The Af 


per 


coating 


Heat Range, and wider 
plug, enable you to fit spark 
engine operating conditions. That's 
standard equipment on 2 of 
and trucks—why your Regis- 
tered AC Dealer can help you to get the utmost 
reliability in spark plug performance. Have your 
plugs checked today. Be sure you have the type 
that will give you the best in performance. 


heat 
plugs 


today s 
range 
exactly to 
why AC's 
new 


were 


every ' cars 


AC SPARK PLUG DIVISION © GENERAL MOTORS CORPORATION 


CLEAN PLUGS SAVE 
UP TO ONE GALLON 
OF GAS IN TEN 


POPULAR 
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Liquefies Dry Ice in 10 Mins. 


TWENTY 50-pound blocks of dry ice are 
converted to liquid carbon dioxide within 10 
minutes in the new Jumbo Liquefier (above) 
Its 1,000-pound capacity is seven times as 
much as that of the type previously in use 
Designed by Mathieson, the Jumbo Liquefier 
is being manufactured by American Car and 
Foundry Co 


Play Phone Goes to Work 


ORIGINALLY designed as a $19.95 toy, the 
Utiliphone, two-way communication device 
made by Electronic Laboratories, Inc., of In- 
dianapolis, has now been equipped with 
switches on both units for interoffice conver- 
sation. For adult use, it costs $29.95. 


















































I TAKES a lot of time and work to transform thought 


into reality. Things like the new Detoe Homes dont 
just happen. Back of them are the skill and experience 
born of more than forty years of painstaking workmaf- 


ship under th . ing traditions of the shipbuilder’s arg, 


ades everything Defoe hag 
m pertectly and built 

Detoe organization has learned 
w been translated into the comfort, the 
economies ot the new Detoc Homes, 
nite ontribution to the better things 


the good times which lie just ahead, 


—_— — — — — — — — J 
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IT'S JOHNSON THAT GIVES YOU M....THE “BIG THREE’ OF 
OUTBOARD MOTORING 


Wonderful Smoothness! 7.,.;, 
to Amer« | 
1 
boar motoritr 
CERTIFIED 
] t ¢ 
r ¢ er “Out t t 
FREE HANDY CHART! Writ 
De esa models of the "46 Sea-H t S 
SE 7 = 4 JOHNSON MOTORS, 500 Pe: k W 
JOHNSON BUILDS “ ° ; x ° - . . 
SEA-HORSE ; There is No Substitute for Experienc e 
MOTORS ONLY 


“ems _| JOHNSON SEA-HORSES for DEPENDability 











| 
\ 
Come back with per , 
fectly exposed picture _ 
every time. It's easy t ' : 


Se eee ar FURNITURE, TOYS 


camera. Gives yo 


correct exposure in .. also broken china, glassware, torn 
! 


i | 
jiffy. New, simplified luggage and books. This handy adhe 
dials make it sive is waterproof, transparent and 


flexible. Get a tube today! 


The ideal trav 
el companion tor your 
camera.A grand gift. See 
the G-E meter at photo New, improve? 
dealers its 5+ meters 
in one. General Electric 


Schenectady 5, New York. Exposure M 


GENERAL ¢ ELECTRIC 


POPULAR 
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HOW YOU CAN MAKE A SIMPLE STORAGE BATTERY 


Put two small pieces of scrap lead in an 
ordinary glass partly filled with a weak 
solution of sulphuric acid and water... 
pass direct current from a battery charger 
through the unit for about a half hour... 
then reverse the direction for the same 
length of time. You have a storage battery 
...of very low capacity and very short 
life... yet it embodies the basic theory 
of storage battery construction. 


Between this home-made battery and one 
that will give depend- 
able service, stretches a 
wide gap. Between it 
and an Exide Battery 


Exide 


this gap is bridged by 58 years of battery 
research, development and manufactute 
ing experience. These are some of the 
reasons oP so many millions of people 
say Exide is the world’s finest storage 


battery. They know that— 
“WHEN IT’S AN EXIDE you start® 


Would you like to know how batteries 
function, and how to get the best results 
from them? Just mail a postal card to Exide 
and ask for FREE booke 
let, ‘The Storage Battery 
—Its Fundamentals, Use 
and Maintenance.” 


BATTERIES 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 


Exide Batteries of Canada, Limited, Toronto 
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WORLD'S FIRST SUPER-SPEED, SUPER-PRECISION 
CANDID CAMERA 


ESPECIALLY DESIGNED FOR COLOR! 


CHOSEN BY HARVARD OBSERVATORY for 
1, 1006 ond rotary focal 


advanced 


tne any 
ire \ 
ction shi TS. 
1 still lifes... 
| true right out to the 
harp in background as well as foreground. 
FILM ECONOMY-—32 negatives on stand- 
re color or black-and-white 
artridg posures on 36-exposure 
ige 
UNIVERSAL CAMERA CORPORATION 


New York « Chicogo ¢ Hollywood 


MERCURY I 


POPULAR 
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THIS INVESTMENT COMBINES 
DIVIDENDS WITH HAPPY LIVING 


Pensacola, Florida, 
nary opportunities for the development 


offers extraordi- 


of beach vacation cottage colonies and 
and winter 
which 


other types of summe! 
vacation accommodations for 


there is an active demand now. 


Pensacola has large areas of beauti 


ful, accessible, undeveloped Gulf 
Pensacola is growing in im- 


and winter vaca- 


beaches. 
portance 
tion resort and as 


as a summet 
an industrial city. 


A few thousand dollars invested in 
a Pensacola beach cottage colony de- 
velopment should yield you not only a 
good income but also happy, comfort- 
Write 


able living in an ideal climate. 
for information today. 


Department C, 


MUNICIPAL ADVERTISING BOARD 


22 West Garden Street, Pensacola, Florida 











Sand statin ree —fest | Treating —Case Hardening 


BRONZE FOUNDRY 


S again ovailable in limited quantity 
without priority. Orders filled in sequence 
as received INVENTORS-SCHOOLS- 
CRAFTSMEN use FOUNDRYETTE for 
making castings quickly for new inven- 
tions, for instruction. and general pur- 
pose. Order now for early delivery 
Three sizes are available capable of mak- 
ing bronze castings of 1'5. 3. an 
pounds weight, aluminum, copper. brass. 
etc. $17.50, $24.00, $34.50, f.0.b. Kansas 
City. Domestic gas supply and 110 volt 
AC or ; 4 corey Tequired for operation 
Write for ci 
KANSAS ov SPECIALTIES co. 
Box 6022, Dept. S-6 Kansas City, Mo. 


HOLD-E-ZEE 


AUTOMATIC GRIP 
SCREWDRIVERS 


Hold-E-Zees do the job better, Sate a I 


faster. They excel wherever screw- 
drivers ore used. Gripper instantly re- 
leased by spring action, sliding up 
out of way when not in use. Highest 


PATENTED 


quality materials throughout. 
UPSON BROS., INC. 86 Exchange St, Rochester 4, N.Y. (=< 
SS NS NN SRA 








At left is a recent photograph show- 
ing construction under way on Delta's 
new plant addition. The artist's sketch 
below shows how the completed 
building will look. 


New plant addition now under 
construction speeds the day you can enjoy 
DELTA HOMECRAFT* POWER TOOLS 
in your home shop . 


Shown here is our new plant 
addition scheduled for comple 
tion this summer—considerably 
increasing our capacity for builé& 
ing these tools. This is one way 
in which we will hasten Dele 
tools onto the floer of your 
nearby store. 


We want you to enjoy the plea- 
sure of using Delta Homecraft 
Power Tools. We want you to 
know the deep satisfaction that 
arises from working with qual- 
ity tools like these. 


Right now, though, the wide- 
spread demand for these famous 
power tools far exceeds the num- 
ber we can produce. But we are 


We sincerely appreciate your 
patience thus far. Thanks! 


cutting down the time you must 
wait until you can become the 
proud owner of Delta Home- 


Keep in touch with the store ia 
your neighborhood that carries 
Delta Homecraft Power Tools 


*Trade Mark Reg. U.S. Pat. Off, 
HM-3f 


craft Power Tools. 


ave “SI 


THE DEL‘A MANUFACTURING CO. 


683F E. Vienna Ave., Milwaukee 1, Wis. 


FREE! 


ee Herald’ 


Please send me my free copy of 
the “Happiness Herald.”’ 





HOMECRAFT | 


POWER Toots) 


Chane of Rockwell Manufacturing Co. r 


' DELTA 


| Sone on 
Name 





‘ 


Address 


City ) State 





Is Good to 
See Good Tackle Again | 


what we overheard anglers 
saw the first South Bend 
e since the war! 

lines and baits 

Not et rmwugn 


truc so see 


dealer early. 


Mobile Bay by Radar Camera 


THIS is a picture of Mobile Bay, scene of 

the famous Civil War battle, and its en- 

Two Great virons taken with the U.S. Army’s new 
Fly Rods—No. 47 35-mm. radar camera, a product of Fair 
and No. 59 child ¢ 


‘amera & Instrument Corp. The 
camera photographed the radar screen of 
an Army plane flying out of Eglin Field, 
Florida, and the picture it obtained shows 
in area about 60 miles in diameter. It can 
be used with every type of airborne and 
shipboard radar and is expected to be 
idapted for ground use as well. 


Most Popular 
Automatic Fly Reel 





Tooth Decay May Be Preventable 


IT MAY soon be possible to prevent cavities 
by using a mouth wash and tooth powder 
mtaining ammonia. This hope is held out 
i report to the Chicago Dental Society of 
lies that four University of Illinois scien- 
tists have recentiy made. But don't start 
ising household ammonia or spirits of am- 
monia in a private attempt to end trips to 
the dentist. The prescriptions being tested 
use dibasic ammonium phosphate—some- 
thing else again—-and it will be 18 months 
to two years before the scientists can be 
sure that they will prevent tooth decay. 
: rary This much is now certain: Patients who 
SOUTH BEND BAIT COMPANY, 892 HIGH ST., SOUTH BEND 23, IND. have used the ammonia rinse and powder 


Dependable Black-Oreno — A Really Great Boit 
Now 68raided of NYLON The No. 1991 FISH-OBITE 





Fishing Photo Book — FREE 
A 


say that their mouths feel “exceptionally 
clean’ and dental examinations show that 


their teeth are unusually free of white mat- 
ter and deposits usually present in cases of 
active decay. Their mouths also show a 
marked reduction in the number of Lacto- 
bacilli acidophilus, micro-organisms that are 


used as a yardstick of susceptibility to tooth 


70. Name Sea SiMe LR fishreg iene 
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~ HOURS FROM NOW. YOU 
CAN SOLD AERONCA' 


Take a demonstration flight 
in the 
“Plane that almost flies itself’ 


Look at these happy people! Sooa 
they ll take off in their Aeronca to @ 
favorite trout stream. It’s hundreds of 
miles away. But no traffic lights og 
congested highways will delay them, 
They'll be there—in a few short hours 


Why put it off any longer! Go see 
Aeronca .. . the plane that has made 
flying simple. 

Aeronca’s new flying ease and econe 
omy of operation have made plane 
ownership practical. Two completely 
new models now in full production ... 
Aeronca Champion (Tandem) and 
Chief (side-by-side model). Talk tw 
your Aeronca dealer soon. 


Aeronca Aircraft Corporation 
Middletown, Ohio 


ROOMY CABINS, wide VISIBILITY! Aeronca’s SMOOTH LANDIN’ =‘ 
comfortable seats greatly increased visi Oleo landing eg. ¢ 
Aeronca gives 35 ex bility has been hailed makes Aeronca land 
tra value features you d as one of today's great ings soft and comfort- 
never expect in a low est contributions to able. Improved brake 
priced piane. safety. system. 
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From a smart Lad 
toaworthy Dad- 


WAT! @ men's eyes 

light wp ot the sight of 

@ fine Biltmore Pipe it's 

the right gift olright, clwoys 
Giltmores ore chowest imported 
brier 
gremed mounted with sterling siver 


bends, end sweet-smoking from the 


beeutifully finished, rich 


first pulf Pocked im velvet begs end 
boxed Wf not eveieble ot your decler writs 
Bitmore Pipe Co, 270 Filth Ave. New York City 


$5.00 « Biltmore “BLUE RIBBON "$3500 Biltmore” DE LUXE,” $2.58 
$730 « Biltmore “GOLDEN CREST,” with oltra grais, $10 


Biltmore 


IMPORTED BRIAR PIPES 


Biltmore “ RESERVE 


Biltmore * LEECUTIVE, 


POPULAR 


230 science 


Electric Chicken Plucker 


LAY a scalded chicken or turkey against 
the whirling 4'.2-inch rubber fingers of this 
electric machine, and in a jiffy the bird will 
be stripped of feathers. Half a minute per 
chicken is average. Machine is made by 
Mercury Company, Los Angeles, Calif. 


New Electric Timer 


HIGHLY accurate timing of all kinds is 
possible with an electronic device made by 
Electronic Controls, Inc., Newark, N. J. The 
time range is from one to 120 seconds, and 
snap-positioning step switches assure pre- 
cision control, since exact values of resis- 
tance are inserted in the circuit at each 
position. The type of tube used is a 2050 

| thyratron. 





Delco batteries are sold by more 
than 37,000 Delco battery dealers, 


Wherever YOu go, you will 
De 


find 


Ico batteries in the Tight size 


and type for your car. 


DELCO REMY, WHEREVER WHEELS TURN Op PROPEL: ERs SPIN 





SAFETY 


for your 


SPORTS AFLOAT 


LIFE-SAVE VEST 


Neu features 


That Give New Comfort and Safety 
Government Approved 


out s¢-cO 
T a-pat . 


5 wear . 
easy *° back- Back 


Light ’ 


come 7 


bullets . 


oulc 


ew Ta-Ppat- 
; Lite 


sport 


co 

> awcorver 
.e the Preset 
sec Vests and 
Save ° 


t 
re yshi ys 4% 


», goods 
ing 5 
your 


store 


The AMERICAN PAD & TEXTILE CO. 


GREENFIELD onto 
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our talewand Mage! 


eves Army Twill 
during the wat. 
resists tearing. 

fast to sun, 


ds of Re 

Over 90 million yar 
hased by Uncle Sam 
were purch sile strength— 


Twill for better, more ec 
*Residual shrinkage less than 1%. 


REEVES BROTHERS, INC. 
54 Worth Street, New York 13, N.Y 





Send 10c for Stanley Plan Set No. 14 
Bird houses, nesting shelter and feed box, 
trellis and garden seat. Send 10c ‘for 
5 project designs. Stanley Tools, 266 Elm 


Street, New Britain, Conn 


Give Dad a HULL 
AUTOMOBILE COMPASS 


athe mfort 
sna the MULL STREAMLINE AUTO- 
MOBILE COMPASS the vear ar nd 
. tire ry : be ~ . “y 7 

sier’s. Price $3 95. 

4 

HULL MFG. CO. 
P.O. BOX 246-E7 WARREN, OHIO 


your 





= HUNTER’S 
4% COMPASS 


» Hunti Case, 
a Watch Type, All $rg-5° 


Metal, Jeweled 


Engineers All Metal Army 
Type Hand-Sighting 
LEVELS «z a 
$1.50 
PUBLIC SPORT SHOPS 


13 S. 16th St., Phila. 2, Pa. Ne COD’s 




















illette 


> Blue Blades 


GES 
SA 
RP with the SHARPESTedges 
SHARTS> 
ever honed! 
You look effARPyeca u get theX\)\ 5, 
heck Ry any ete ea ! as (-) 


y3 You feel SHARP yecause Gillette Ble 
2 (Dd. ¢ Blades give you the quickest,most re- 
TS freshing shaves of your life! 
You are ¢HARF, when you buy Gillette <i) t- 
Blue Blades with the s#s#Pt57 edges ever honed, : 
because you get more shaves per blade and save money! 








Copyright, 1946, by Gillette Safety Razor Company. 
GILLETTES CAVALCADE OF SPORTS presents the major boxing 
event of the week every Friday night over American Broadcasting Company 
stations coast to coast 


Gillette Safety Razor Company, Boston 6, Mass. 
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LINK 


INSTRUMENT 
FLYING TRAINER 


Long standard with the airlines 
and Army Air Forces, the Link 
simulates with amazing accuracy 
nearly all characteristics of a mod- 
ern plane in flight. In the coming 
Air Age, Link training assures 
greater safety, skill and range for 


pilot and plane owner. 





INSTRUMENT FLYING TRAINER 
MAP-READING TRAINER 
CELESTIAL NAVIGATION CLASS TRAINER 
PRE-FLIGHT TRAINER 
LINKANOE—SECTIONAL CANOE 
AVIATION-MARINE SEXTANT 





LINK AVIATION DEVICES, INC. 


BINGHAMTON, N. Y. 


Makers of Link Trainers,Crew Navi- 
gation Trainers and other devices 
contributing to the safety of flight. 


Link Training Is Your First Step Into The Flying Age 
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Tripod Head Doesn't Slip 


A NEW tripod head for movie or still 
cameras, called the Oxford All-Purpose Tri- 
Pan Head, turns in any direction. Yet, when 
set in one position, it remains absolutely 
rigid. Separate knobs for each adjustment 
assure that one setting will not slip while 
another is being made. It is made by Oxford 
Engineering, Inc., Oxford, Mich. 


Versatile Slide Projector 


FINER projection 
of transparencies is 
claimed for the Fil- 
mo Slide Master, 
made by Bell & 
Howell Co., Chica- 
go. Among the new 
features are inter- 
changeable lamps 
of from 500 to 1,000 
watts, and wind- 
tunnel cooling, with 

a draft of air forced by a Neoprene-mounted 
motor and fan, thermostatically controlled. 
The condenser assembly includes a double 
heat-absorbing filter having a high light- 
transmission power. Anastigmatic lenses 
are interchangeable; may be locked in focus. 


Gold Alloy Is Easy to Melt 


RECENT studies of a gold and germanium 
alloy in the proportion of 88 percent to 
12 percent have been made to determine 
its possibilities as a rectifier in radar equip- 
ment. While the melting point of gold is 
1,945 Fahr. and that of germanium is 1,760, 
the alloy melts at 673 Fahr., which is only 
50 degrees higher than the melting point of 
lead. Harder than ordinary gold alloys, it 
has the advantage of expanding slightly as 
it solidifies 








How to Avoid these 


“BOOBY TRAPS’ in your home! 


What you can’t see CAN hurt you—says the National Safety Council 


] About 5,000,000 Americans are injured every 
year at home — 33,500 fatally! Largest single 
cause: falling. A roller skate on a dark staircase; 
shin-catching obstructions; slippery objects: these 
can be lethal “booby traps.” To avoid them, carry 
your “Eveready” flashlight in dark areas. 


Know in advance where your fuse box, main 
3 water and gas valves, etc., are located; be sure 
you have a clear path to them. Armed with your 
“Eveready” flashlight, you can approach without 
fumbling in an emergency. Be sure loose wires are 
so placed that you won't trip over them. 


NATIONAL CARBON COMPANY, INC. 
30 East 42nd Street, New York 17, N.Y. 


Unut of Umion Cartide and ( 


uce 


arbon Cor peration 


9 Be sure all obstacles are cleared away. Linoleum 
or carpeting should be tacked down firmly. In 
attic or basement, pack all loose objects in nonin- 
flammable boxes stored against the walls. Don't 
rely on your knowledge of where obstacles are 
located—the next person may not know. 


EXTRA POWER, 
EXTRA LIFE 
—AT NO 


EXTRA COST Dade gx 


LONG LIFfé 
BATTERY 


Keep your “Eveready” flashlight always in the 
4 same convenient place—so you won't be tempted 
to do without it because it can’t be located. Keep it 
filled with “Eveready” batteries —they're again 
available at your dealer's. They are the largest- 
selling flashlight batteries in the world! 


The registered trade- 
mark Eveready” 
distinguishes products 
of National Carbon 
Company, Inc. 


JUME 
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HOW! DUSTLESS 
> SWEEPING 


The Dustless 
y) brush is th. 

. only brush 
ever perfected for "Dust- 
less” sweeping. This 
brush has a reservoir in 
its back for Arbitrin 
sweeping fluid. In the 
process of sweeping, Ar- 
bitrin filters through 
the brush and makes the 
best kind of sweeping 
compound. out of every 
particle of dust it con- 
tacts. Besides reducing 
dust 97%, the Dustless 
brush also eliminates 
Sweeping compound, saves™ 
labor and outlasts ordi- 
nary brushes 3 to l. 

Get complete facts about 
this better method of 
sweeping. Write today. 


@ Dustless 

© Speed Sweep 

© Speed Wosh 
brushes 


Mitwaukec Dusriess 


BRUSH COMPANY 


528 N.22nd Street + Milwaukee 3, Wisconsin 


DOES MORE FOR LESS 
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Yf R108 YOUR LAWN 
OF UGLY WEEDS! 


Magic Weed Killer 


Destroys Ug'!y Weeds but Won't 
Harm Common Lawn Grasses! 








NO MORE back-breaking digging! Destroy ugly 
leafy weeds with WEED-NO-MORE! 

The 8-ounce lawn-size package treats 1600 square 
feet! Now you can enjoy a beautiful weed-free lawn 
for only $1! 

WEED-NO-MOERE kills dandelion, plantain and 
other ugly weeds—yet won't injure soil. 

Get it today! Rid your lawn of ugly weeds for 
only $1. Just spray on... WEED-NO-MORE! 

On Sale at Paint, Hardware, Garden Supply, Department and Drug Stores 


WEED-NO-ORE 


THE AMAZING NEW WEED KILLER 
Made by Tue Susan: Wiitiams Co. Cleveland, Ohio 


LAWN td Li nove var rene. 


28 Lawn Ornament Patterns, 25¢ 15-20" * high; 
Dutch Girl, Dutch Be Pir ate, Bul y ter rie t "Meck an G ai 
Mexican Boy, Dwarf Pe enguin, Flu Girl. 10c each. 25 - 
elty Patterns, 30c. All 62 Fuil Size Patterns $1.00 Postpaid. 
Strother Pattern Service. Dept. 7-E, Box 383. Belington, W. Va. 








USeVOURSBENCH a 
FOR JOINTING & CUTTING MOULDINGS IN 
With our six 1 toes steel cutters 
make mm rule _ ng cas ings dr »P - a 
uc ~~ ai ng e ia A i -. 3 


hol “4 pider fr 
foun A. SANDSTROM 
Clearwater, Fila. 





and Peppy ‘Pal’ 
GARDEN TRACTORS 


Sie 


@ito9H.P. Circulars on request 
more now—We 
Tractors sold in our 42 years in business 


Building 
supply repairs for all SHAW 


using old auto parts. powered by 2 
or larger air-cooled engine: or v 
type Garden Tract or } to 
convert truck or auto into he 
tor Each with steel or ru 

ans 


iarantee 


SHAW MFG. CO., 5706 FRONT ST. 
Galesburg. Kansas 


668PS North 4th St., Columbus, Ohio 





SEE YOUR DEALER CR 
WRITE FOR DESCRIPTIVE FOLDER 
DEPT. 1 


KARI- TOP 


ANY TRIP IS 
MORE FUN 
WITH 


KARI-TOP 


AUTO LUGGAGE CARRIER 


Hunting ... Fishing ... Camping . . . ANY 
outing. KARI-TOP gives you loads of EXTRA 
SPACE for equipment and luggage. Pat- 
ented .. . Exclusive . . . NOTHING LIKE IT! 
Water-proof, dust-proof, trouble-proof. — 
On in a minute. —Fastens securely. — 
Won't mar finish or interfere with doors. 
Get yours NOW for years of REAL care-free 
satisfaction. Service tested for years! 


NATIONAL BLDG, 


OHIO 


THIRD 
DAYTON 2, 





as Senior mae conta 

d by Merck ¢ ‘ in 

emistry *yreX rle r ren 

flask x che test tubs test tube holder 

Pyre beaker 5 he mic vials. built-in test 
tube rack cnnle spatula ® strips blue and 1 
strips red Litmus paper j 2” strips glass tubing 
atomic element charts echromiur 

t ind See pipette. All 

et ‘ na beautifully tinished 
wood ¢ ti inet 18” wide x 14” high and depth taper 

to 4 Weight 20 Ibs wo bottom trays 

1 water-proof bottom which 


stant labora $29.50 


Kit Corporation also manufactures the compact, 
wee aaanced Junic Chemical Laboratory Kit, 
at $14.9 nd the Young Scientist Chemical Lab 
ora wat 34.95 


ing 
removable leas “ 
acta is emical resi 


tory ta ble 


‘ olleges 


and more con 


who 


CHEMISTRY KIT SERVES AS A PORTABLE CHEM- 
> _ The atom bomb. the new war-born synthetics, 
¥ eer 
ee spread interest. Kit Corporation has produced 
experiments. These kits are currently being used by 
in advanced chemistry courses. More 
studied and experimented with chemistry purely for their 
Write for free descriptive literature and your 


THIS MODERN, COMPACT, PROFESSIONAL-TYPE 
ICAL LABORATORY. MERCK & COMPANY CHEM- 
ICALS. TOP QUALITY MATERIALS THROUGHOUT. 
plastics and textiles have focused America’s 
attention on chemistry. To meet this wide- 
a complete professionaltype chemical laboratory kit to 
enable hobbyists and students to perform a wide range of 
leading and universities to expand their labora- 
tory facilities to care for the greatly increased enrollment 
panies are looking for men who understand the funda- 
mentals of chemistry. Many advanced hobbyists 
own amusement have suddenly found that their hobby is 
paying them big dividends in advancement and more pay. 
dealer's name. If your dealer is out of stock, 
=) shipment can be made direct to you. 
2l2th STREET AND JAMAICA AVE 
QUEENS VILLAGE, N. Y. 

















ICO! re-Blade Knife* 


with interchangeable surgical 
steel blades! 


KEEN! 
EVER SHARP! 
EVER READY! 


"1001" Knife 
as above, $1.29 
Knife with 3 
extra, differ- 
ent blades 

and honing 


stone, $1.59 


The first really “balanced” craft knife 


Whether you're an expert craftsman or just a 
passably fair workman or hobbyist, you'll do 
better work faster and easier with “1001"—the 
re-blade knife of 1001 uses! For “1001”, thanks 
to its light, perfectly balanced, colorful plastic 
handle, is second to none for easy and exact 
whittling, chiseling, modeling and cutting of 
all sorts. Its patented, scientifically designed 
chromium finish blade holder simplifies the 
insertion and removal of “1001's” all-purpose 
blades, and keeps them firmly locked in place. 
Yourself—get a “1001"—feel the difference, see 
the difference in your work. It’s as easy to 
handle as a pen or pencil. 


® Buy "1001" wherever hobbycraf? tools 
ore sold. If your dealer cannot supply 
you, send check or money order for 
$1.29 (or $1.59) direct to 


SOMAR SPECIALTY CORP. 
Dept. M11—630 Fifth Ave., New York 20, WN. Y. 


#PAT. PENDING 
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Mckes Films Last Longer 


MOVIE-SPROCKET, roller and guide wear are 
liable to scratch films carried through pro- 
jectors. Bell & Howell Co. tackle the prob- 
lem with projectors equipped with specially 
designed sprockets and rollers that do not 
permit the picture area or sound track of 
the film to touch any stationary or metal 
parts as it goes through the machine. The 
only metal that comes in contact with the 
film is outside the picture area. 


Button-Sized Battery 


A MIDGET dry-bat- 
tery cell, used by 
the U.S Signal 
Corps to power the 
handie-talkie, is be- 
ing manufactured 
for commercial use 
by P. R. Mallory, 
Inc., Indianapolis. 
A bit more than 
one third as large 
as an ordinary 
small-sized flash- 

light battery, this 

dry cell is one inch 

in diameter by % 

inch high Com- 

pared size for size, 
the Mallory cell's ampere-hour capacity is 
four to six times greater than that of the 
usual mmercial ary cell 





FOROS OUT FRONT ix aye Tool 


a 


ox / 
” 


Rule 





Whatever model you choose, the big 
new 1946 Ford car is astreamlined beauty 
from the newly styled grille to the rugged 
rear bumper! And there’s refreshing 
new elegance inside, too. Rich fabrics! 
Restful seats! A new instrument panel, 
smartly decorated with plastic trim! For 
performance, Ford is the only car in the 
low-priced field with 100 horsepower, 


—_—- 
» ae 


The Big New 1946 Ford Sedan Coupe 


the only car with 8 cylinders. . . the only 
car with a V-type engine (the kind used 
in America’s costliest cars) . . . the only 
car that gives you the safety of such big 
oversized, self-centering hydraulic 
brakes! See it at your Ford dealer’s. 

TUNE IN ...The FORD-Bob Crosby Show— CBS, Wed- 


nesdays, 9:30-10 P. M., E.S.T The FORD Sunday 
Evening Hour—ABC, Sundays, 8-9 P. M., E. 8S. T. 


your Suture 

















~ 
Anco RAIN-MASTER 
“Dead - Locker” 


WINDSHIELD WIPER 
ARMS and BLADES 


BLADE SNAPS ON... 
STAYS PUT 


CAN'T FALL OFF 
CAN'T BLOW OFF 


A war-born invention—-by ANCO—first 
for military aircraft—now for your car. 


DON’T SHOOT YOUR 
GAS-PUMP MAN! 


He's doing the best he can. Sure, he 
knows how dangerous it is for you 
your car...in stormy 
weather... with your dull old wind- 
shield wipers that smear and smear. 
He'd gladly put on for you quickly 
a pair of keen new ANCO RAIN- 
MASTER Wiper Blades and Arms. 
He has them—Newest Models! But 
he forgets to remind you? Too busy? 
You can't shoot him for that! 


= 


= 

~ 

shoe 
= 


to drive 


= 


PATENTS 
MAKE JOBS 





———— | 





After all, it’s your car to protect. So 
youremind+im.GetRAIN-MASTERS 

. patented features...original equip- 
ment on many makes of high grade 
cars and trucks... used in war— 
on our fighting tanks and trucks 
and ships and bombers too...because 
ANCO RAIN-MASTERS clean 
quicker, clean cleaner... last longer. 
May save you a costly smashup. 


Ask for RAIN-MASTER Windshield Wiper 
Arms and Blades next time you buy gas. 


ATOOL... 
NOT A BRUSH 


PAINTERS’ 
STRIPING 


NEW, IMPROVED 


Modern—streamiined—fits the hand |kea 


3 
eines, endel planet, clare, OX t 
Makes wall board look like Wie.) 
rattsman 


Gealers, write! 


WENDELL MFG. CO. 
4234-A Uncoin Ave., Chicago 18, lilinois 








BUILD YOUR OWN 
POWER LAWN MOWER 


WHY BREAK YOUR BACK 
MOWING FIELD OR LAWN 


WRITE 
For 


FREE 


Literature 











: . ‘ W et 
THE RITE-WAY T & H Mfg. Co. 
MOWER ATTACHMENT 811 E.31, Dept. FS-3, Kans.City3,Mo 


Your Lighter Will aN 
2 U with 


Gold Coated poset 


and LIGHTER FLUID 


ROCK FLINT CO., 123 Doughty 
Boulevard, Far Rockaway, nw. Y¥. 





Lt s eh! 5 M ADE, SESr E S 


UNITED PRODUCTS CO 








7941 S. Halsted, Dept. MM.30 Chicago 20, 1 








THE ANDERSON COMPANY 
Established 1918 
GARY, INDIANA 
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\ PULVEX 


4K COMBINATION TREATMENT 


WORM CAPSULES 





Pn 


TOP GHOIGE 














Matching the most rigid standards for speed, accuracy, safety ... 
widely preferred by the maintenance executives and skilled 
mechanics who keep America’s air fleets at peak efficiency . . 
Snap-ons are everywhere recognized as the tools of aviation. 
Throughout industry Snap-on tools are the choice of 

better mechanics — almost unanimously selected 

by men who know that fine tools 


mean added earning power. 


SNAP-ON TOOLS CORPORATION © 2ooc.2°0 Acc, a T— 
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THE DOORWAY TO DOLLARS 


Get into the Plastics Field. Hundreds of money- 
making opportunities. Novelties molded from 
plastics are easy to make, easier to sell in 
today’s novelty-loving world. . . . Millions are 
spent for ther every year. 


A COMPLETE COURSE 


Tells how to make your own flexible molds at 
low cost— Liquid Marble, Plastic Flooring, 
Synthetic Granite, Plastic Wood, etc. Stream- 
lined practical application . . . courses include 
proven formulas, processes and methods — skip 
unimportant dry reading. Start working a few 
hours after receiving your courses. Make these 
opportunities produce real cash for you. 


UNLIMITED MARKET 


Constant demand the year round — your prob- 
lem not in selling, but in supplying demand! 
We supply you with names of Big Buyers for 
your finished products. Send today for full 
information — No Obligation. 


 BING-PRODUCTS CoO. 
88 Broad St., Boston 10, Mass. 
DEPT. B86 


y Date———— 


Mass. Dept BO 


ducts Compan 
Boston 10, 
d Me 


Sen 
gree CAT aLocut 


BING a 
oad St. 
es Br please 


— 


Name— 


7 Please P 


Address" 
City—————"_ 
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Jeep Power for Marine Use 


CONVERSION of the Willys jeep motor into 
an inboard marine engine has been made 
possible by equipment manufactured by Osco 
Motors Corp., Philadelphia. Already being 
used for farm power generators pumps, 
etc., the motor may now be adapted to 
launches and other auxiliary boats. No spe- 
cial tools are required for installation, and 
no machine work is needed. Marine gear 
provides one speed forward, one reverse. 


Versatile Power Handler 


LONG CYLINDRICAL objects such as rolls of 
newsprint paper, weighing as much as two 
tons, can be easily and efficiently handled 
by power trucks developed by Elwell-Park- 
er Electric Co., Cleveland, Ohio. The bat- 
tery-driven truck has various attachments 
designed for gripping and manipulating its 
load. A rotating device enables the opera- 
tor to transport, pick up or put down a roll 
with facility in either a vertical or 
horizontal position. By means of an eleva- 
tion mechanism, he can raise the roll for 
stacking horizontally or to remove it from 


equa! 


| @ stack of rolls. The truck cradle is adj .st- 


able to various diameters of loads. 








CoMmrorT UNLIMITED—that’s what you'll 
get when your home is equipped with Honey- 
well’s remarkable new heating control system. 
It is called MODUFLOW*, 
And, “Comfort Unlimited” 
Honeywell's brand new booklet that tells all 
about Moduflow. Attractively illustrated in 
color, it is both interesting to read and easy 


is the title of 


to understand. Discover how Moduflow elim- 
inates the up-and-down temperatures of ordi- 
nary on-or-off heating systems; how it reduces 
wasteful overheating at the ceiling and elim- 
inates the unhealthful drafts and cold floors 
caused by intermittent heat supply. 


te MODUFLOW is the name of Honeywell's newest 
heating control system. It means modulated heat 
with a continuous fow. Moduflow will be a “must” 
in the better homes and apartments of tomorrow, 


MODUFLOW 


OO eee” = 


the new HONEYWELL heating control system 


Learn, how Moduflow can maintain 
different temperatures in different sections of 
your home; for example, 72 degrees in your 


living room, 65 degrees in your bedrooms 


too, 


and 50 degrees in your built-in garage. 


Best of all, learn how Moduflow can be 


and inexpensively installed on your 


easily 
present automatic heating system. You don’t 
have to until build a new home. 

All of this, and more, is told in this fascinat- 
ing booklet. Whether you are planning to 
modernize present heating 
system, you should Moduflow. 


So, mail the coupon today, for your free copy. 


walt you 


build, or your 


investigate 


Minneapolis-Honeywell Regulator Co. 
2765 Fourth Avenue South 
Minneapolis 8, Minnesota 

Please send my free copy of 

“Comfort Unlimited” 











BOOST YOUR INCOME 
with the 

"ARC 

BOOSTER” 


. «+ revolutionary feature of this 
NEW LINCOLN A.C. WELDER 


Lincoln Electric .. . leader of the arc welding world 
introduces the New “Fleet-Arc Jr.” Welder, 
equipped with the exclusive “Arc Booster’. Pro- 
vides the easiest striking arc ever developed for 
Simplifies repair, hard-facing, fabri- 
cation, construction welding 
Increases your opportunities for 
profitable business 
Range 20 to 180 amps. with 
Continuous Current Control for 
easy, accurate adjustment of arc 
heat. Maximum input current of 
35 amps. makes it ideal for rural 
power lines. Fall details on 


request 
Write for free Bul. 365 today! 


repair shops 


THE LINCOLN ELECTRIC COMPANY 
Dept. 521 . Cleveland 1, Ohio 
Largest Monufacturer of Arc Welding 
Equipment in the World 


Do Expert Welding 
At Home 


WITH THE HANDY 
Magic Wand 
WELDER 





J' ST plug the Magic Wand in on 

any standard 110-V, 60-cycle AC 
outlet and do welding and brazing jobs like a 
professional. Heavy-duty transformer with 6 stages of 
welding heart. Electrode holders adaptable for electric 
flame and metallic arc welding, brazing and soldering. 
Special polarized outlet plug. Built into a strong, shock- 
proof carrying case packed. Kit 
rods and fluxes, extra 
welding helmet, valuable 
itself. Sold by hard- 


weighing less than 40 Ibs 
brazing and soldering 

des, comfortable 
Manual Quickly Pays tor 


ware dealers and automotive jobbers 


For F 


riptive Folder, address 


5 50 JOHN H. GRAHAM & CO. INC., 
General Sales Agent 
105 Duane St., New York 8, N. Y. 


Magic Wand WELDER 


MADE BY PATENT SPECIALTIES. INC. NEW YORK. N Y 


ree Des 


Dept. E, 


* © & factoer 
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°ON HAND / 

Light 3-IN-ONE 
Sweepers, sewing machines, 


hinges, guns, locks, 
metal drawers. 


Heavy 3-IN-ONE 


Refrigerators, mixers, motors, 
power tools, lawn 
mowers, ironers. 


For over 50 years 
America’s accepted 
household oil! 
SOLO EVERYWHERE 
in fT ANO 3 OUNCE CANS 


“ae er 


» 


¥ Guaranteed by 
‘Good Housekeeping 


ep cena & = 4 


CHUCK ARBOR 





ty y le stomps ~~ 
threaded shaft and is ostpaid Wf money 
order; « a Postage 
A. THORNE ENTERPRISES, Inc. 
1s09 asset “stre et Allentown, Pa. 


GEARS 


In Stock—Immediate Delivery 
Gears, speed reducers, sprockets, thrust 
bearings, flexible couplings, pulleys, etc. A 
complete line is carried in our Chicago 
stock. Can also quote on specia! gears of 
eny kind. Send us your blueprints and in- 
quirtes 
Send for Complete Catalog No. 220 


CHICAGO GEAR WORKS 


440-450 NM. Oskiey Bivd. Chicago 12, tI. 











» 
@ Teaches you hew to become an arc 
welding operator - one of highest paid 
trades today. Write today! 


42" Hobart Bros. Co., 85! 82,0 
une » iss 
|ARC- WELDER WWW>) 


For Light or Heavy Work 
vou" No rewinding necessary — use coils 
it) taken from old auto generators 
worns =. t. or 220 A « Has 20 eo 
eats. « ete plans and Catal 


ioay MFG. 332 (olay Bids. "illeseapelis, ities, —* 


ELECTRICITY FOR ANY JOB 


ANYWHERE 


economik — electric serv 
ytime with an 

Driven by Onan 

2s. Single- 

lesign and 

or Water 





or air cooler 

Capacity range 350 to 35,000 

atts. 115 to 660 volts A.C 

50 to 800 ryctes 6 to 800 
Combination 





0. W. ONAN 6 SONS 1840 ROTALSTON AVE MINNEAPOLIS 5. MINNESOTA 














BEFORE YOU PAINT 


Fill Cracks and Holes 
Caulk Windows and Doors 


Quickly, Easily, with 
Press -Tite CORDS 
Ye = WN 


TE 


The soft, non-hardening plastic 

material of Press-Tite Caulking and 
Sealing Cords is the quickest, easiest and neatest method 
of filling unsightly cracks and holes in wood or plaster 
before painting. 

Just press a rope-like section of Press-Tite Cords into 
the crack or crevice with fingers—no tools required— 
can be painted over immediately. Will not stain—always 
remains soft and pliable. 

Get a better, smoother paint job by sealing all holes 
and cracks first, with easy-to-use Press-Tite Cords, at 
your dealer’s hardware or paint counter. 

Other Household Uses Include: 
Sealing around bathtubs and sinks—Sealing around 
baseboards—Sealing against bugs and vermin—Glaz- 
ing windows—and hundreds of others. 








FE ENGINEERING COMPANY 
ee | 


. 
Ad 
a ” 
af 2 

OV 


Easy to Learn “Dynamic Swing” Every Pro Uses igh 
PLAY IN THE 70's. Enjoy your game. Amaze your Hix 4 
friends. Get out of the “dub” class uy using golf's 

most powerful and accurate swing. e basic secrets give 
you rhythm and power, eliminate hook and slice ... make you 
MASTER OF EVERY CLUB. Easy to make long drives and 
beautiful approach shots. Learn in a few days —10 minutes’ 
practice aday. COMPLETE COURSE NOW ONLY $1.00 
postpaid, or $1.00 plus 24c for postage and C.O.D. fee. Your 
money back if you're not amazed with results, so order NOW ! 


THE SYLVAN COMPANY ocr. t2iscrange. tic 


PRESST 


3976 Chovteow Avenve . 














CARBIDE SCRIBER 
NON-MAGNETIC 


FOR HARDEST STEEL, GLASS, ETC. 


Tungsten Carbide —the hardest metal made by 
man—carefully ground on diamond laps, brazed 
into stainless stee! 6’ 
handle for marking steel 
and other metals — for 
etching, marking, cut- 
ting gless. Cuts all dire::- 
tions. Easy to follow 
any contour. In plastic 
case with pocket clip 


Dealers, Distributors and Salesmen Wanted 


LUGAS-MILHAUPT ENGINEERING CO. 


5049 SOUTH LAKE DRIVE © CUDAHY, WISCONSIN 














MEASURING 


Streamline's accuracy is unsurpassed 
by any steel tape on the market today. 
its extra long tip for holding tape steady, 
its compact chrome plated case and lever 
brake to hold readings—are only some 
o7 the features which make Streamline 
the rule to carry at all times. Fits easily 
into any pocket and is ready to use at 
an instant's notice. 

Can be used for direct inside measur- 
ing as well as a caliper, height gauge 
or scriber. 

Get yours today at your local hard- 
ware store or building supply dealer or 
use coupon. 


Streamline 8 ft. size $2.25 
8 ft. replaceable blade 70¢ 


PE RULES 

ttt otelatelas | 
MASTER RULE MFG. CO., INC. 
815 E. 136th St., New York 54, N. Y., Dept. J-6 
Branch: P.O. Box 1587, Oakland, Cal. 
Enclosed find $2.00 for the new 6 ft. “Streamline” 
(Spore blade 65¢ extra.) 
NAME 


ADDRESS. 
city Eee 
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FOR DOZENS OF 
REPAIR 


und cracks in plumbing and heat- 
ee loose 


bolts 


Ing svstems dripping joints . 


isters screws 


stay tight 


indies ( 


that won't 


hinges h 


n vourself with Smooth- 
vithout waiting for plumber or 

lhis repair 
lasting. 


in FN thre 


time-proven iron 
eoTISTVE results are 
et a kick out of using it 

i Smooth-On is 


that you mix to a putty 


PectiIVEeTICSS 
' , 
| racks holes 


iron, and stays 


ris like 

slighth as it sets 
1 | 
1 in 1*%4-oz., 
hasn't it, order from 


It har le 


irdware stores 


7 OZ. and 


40-PAGE REPAIR 
HANDBOOK 


Lmyis Cl ur 
cut directions for 


easy-to- 


ind garage 


1 FA! Handils 


Ss in house 


indexe d. 


oc] ---SIGN AND MAIL NOW--- 
: SMOOTH-ON S th-On Mie. Co., De pt 58 
. | CEMENTS || 570 ¢ paw Ave., Jersey City 


Smooth-On Hand- 


~~ nd the 
| } 


Motor Car. Boat || — 
Home Factoryes |) ACCre 


Power Plant | 6.46. 
Do it with SMOOTH-ON 
The Iron Repair Cement of 1000 Uses 


POPULAR 
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Compact Talkie Projector 


SLIGHTLY larger, packed, than a portable 
typewriter, a 16-mm. sound-on-film projec- 
tor called the Movie-Mite Model 63-L has 
made its appearance. The whole outfit, with 
everything necessary to put on a show, 
weighs 27'2 pounds. It can be unpacked, 
completely set up, threaded, and “on the 
screen” inside of three minutes. Both projec- 
tor and amplifier operate on either A.C. or 
D.C. A centrifugal blower cools operation 


Plastic Machine In Small Unit 


A SMALL and 
relatively low-cost 
injection-molding 
machine has re- 
cently been devel- 
oped by Sav-Way 
Industries, Detroit 
It has a 20-ton 
capacity anda 
mold-casting area 
of four square 
inches, for about 
two ounces of plas- 
tic material, which 


may embrace all the 
thermoplastics, in- 
cluding polystyrene, 
cellulose acetate and 
the viny] resins. Elec- 
tric heating elements 
control temperature 
up to 600 F., and the 
motor-powered hy- 
draulic system gives 
line pressure up to 
2,000 pounds per 
square inch. 





Sir Walter Raleigh, father of 
pipe smoking, never knew 
so the pleasures of a Stern- 
Sir Walter Raleigh's servant dashes water JMU crest pipe. Poor chap, he 
*"From an old priat— Semon Archives, mG was born too soon to puff 
an LHS of genuine Imported 
Briar, vita-fused 
for sweetness 


from the 
first IMPORTED 
puff. BRIAR 


Model 

#l4 $ 
Dozens of 
others—antique 


or smooth. 
LHS STERNCREST 14K, 
caltee a 
Other LHS Pipes: 
$10.00, $3.50, $1.50. 
at all good dealers 


The famous ZEUS Filter Cigarette Holder 
is back in Aluminum, with handy ejector. 


Write for Pipes—for a World of Pleasure.” It’s FREE 
L&W STERN, INC., 56 Pearl St., Brooklyn 1,N.Y. 








FAMED USS MISSOURI 


Full-hull official scale mode! 


. ° Ve 2 with replica of surrender plaque it stage & see 
are robert one 
reson ESS DREAM OF A MODEL .. . you'll have 


hours of fun building it! And you'll enjoy 
~ + 1 owning this fine model for years to come. 
s 
vib1 o = oo OustaiecicaiK assembly kit includes easy 
, ya a bh h d directions, diagram, tools, over 100 cast-metal 
caaioaa a gore np hed Hatch Soeoe precision-perfect parts. Scale: 1 inch to 500 
orawctco On notura ' ' ’ . . . : 
hardware trimmings plus 22 improved acces- inches, finished model is 21 inches long. 
Priced $12.95 complete at hobby shops. 
sories for engravirg on plastic, metals, glass, etc 
for tooling leather, working on wood and Send 35¢ in coin for colorful 
many other jobs...and quality sharpening stone 32-page . catalog. 
Deluxe Vibro-Tool Kit V-150 Complete, $16.50 
SEE YOUR DEALER, or Order Direct 
HANDICRAFT DIVISION as 
BURGESS BATTERY COMPANY COMET METAL PRODUCTS CONS 
76 N. WABASH AVE., CHICAGO 1, ILLINOIS . 
; 91-12 132nd Street, Richmond Hill 18, L. 1. N. Y. 
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Porty miles 
ideal factory 


LOCAL OWNERSHIP gives 
“PERSONAL SERVICE” 


excel- 
safe 
tive 


Modern equipment 


WRITE TODAY FOR 
PARTICULARS 


MISSISSIPPI 


EXPORT R.R. 


GENERAL OFFICES: 
Moss Point, Miss. 








. 
7. 
» 
» 
» 
» 
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MAKE A GOOD LIVING IN YOUR OWN BUSINESS— 
sharpening saws t he Foley Automatic Saw Filer 
It makes old saws > new again. All hand saws 
also band saws and cross-cut rcular saws can be 
filed on this ONE max 
THERE ARE HUNBRESS or SAws TO BE FILED in 
your own neight iu t armers, carpenters 
homes, schoois, fact J W. L. Tarrant writes: “I 
eft my old ber and in 10 months have 
filed 2,159 
have a lovely 
workea up ar 
keep up with the 


Send for 
FREE PLAN 


Shows how 


hine 


saws 


busin 


steady aah fu 
experter 
eye-strat 


Send coupor 


Y 


FOLEY MANUFACTURING CO. 
619-6 Foley Bidg., Minneapolis 13, Minnesota 
Send Free Plan on Saw Filing business, no obligation 


Name 
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‘omps? 
BEATS 
the World 


2" BOA 


Safe Boats With 
Full Rails 


Keep passengers perfectly 
dry—even at high speeda. 
Catalog also shows two new 
models of “Take-Along” 
Boats. Two big factorics— 
save you freight. 


Me 


Better Built 
Lower Prices 


‘ALOG FREE 
Write for your coor. § State bind ¢ of 
best in which you 


THOMPSON. ‘BROS. BOA MFG. co. (151) 
Re es % ( xe.) 5° Elm 





AUTOMATIC RETOOTHER ‘°Saws”” 


Makes New Profits 


Cuts new teeth in 50 sec- 
onds! Any size tooth 
4 to 16 points. Old 
teeth fall off as 
chips. Simple to 
operate. A perfect 

job. 





8931 Venice Bivd.. 
Los Angeles 34, +, Calif. 





| BURR MFG. CO. 


GAS ENGINES IN STOCK :;:; 


The G. H. Q. miniature gasoline engine 

that really operates is now available 

Over 10.000 sold to date. 1/6 H. P 

Complete with coll and condenser and 

llustrated instructions for only 

JF illy bench tested and ready to 

r for all models. Send only 

$1.00 Shipped Collect C.O.D. same 

day. Send for free illustrated Catalog 
of hundreds of hobby items 


AMERICA’S HOBBY CENTER, Dept. S66T, 156 W. 22 St., W.Y.11, MY 














Diffe ery} _— elous! Color- glazed 


tops. ornaments! Sani vany com. 


mold tiles, table 
; Be POSsrien FLOORING — LDustiess otseless 
on ie plaster slain or tile tes rns; viele 
as cork, a as sto aveptmastic Mold ompound 
to 


casting. novelties, statuary. toys. plaques TILEX Colon, 
ing. Bulld Modern PLasTic HOMES. Illustr ted. literature free 
RAPID MARBLEIZING SERVICE, Dept. 12-A, Edwardsviiie, 


THE INFERIORITY COMPLEX 


has its roots in unreasonat we fear and results tn self-consciousness, ner 
ynifidence in self, ete 
“SELF ‘MASTERY ons + MAGNET SUCCES 
— post pate for only $1.25 ine C.0.D.'s 
not satisfied. Free literature on re< iy 


or. ‘ce. "“éateolm Smith, ‘Dept. 104, 1104 Union Ave. .» Montreal : 


et : 


ness, menta miflicts, tne 
course pointe the 
bey or ee ne + 


Do What Others Now Do— 
Wear a Form Fitting 
MILLER Truss 
which provides natural free- 
com and comfort in working, 
walking, playing, horse back 
riding, dancing, swimming or 
sleeping. You just cannot af- 
ford to be without this protec- 

tion and convenience. 

Wear two weeks then con- 

sult your physician before de- 

ciding to keep it. 

Write me today for FREE 
descriptive circular. Sent in plain, sealed envelope. 


FRED B. MILLER Manufacturer 
Dept. P.S. Hagerstown, Maryland. 


a COLORED me a 


titinots 


Amazing oarche olo ay 


or 





FOR PEOPLE 
DER 


ONE CASE - ONE’ CORD 


HEARING AlD 


Outstandingly free [rom Get This 
cord and case noise. 


FREE 
NO SEPARATE BULKY sooxier 
BATTERY CARRIER 


Comfortable in summer and winter 

easy to carry no extra wires — just 
one case and one cord. Clear amplifica 
tion wide range in tone. Replacement 
or repair of mechanical parts guar- 
anteed for one year if found defective. 


SERVICE PROBLEM SOLVED 

by the Paravox replaceable chassis. Satisfactions 

No sending of sets to factory — no From Hearing 

bothersome loan sets. Aids” 

Accepted by the Council on Physical Medicine, 

imerican Medical Association 

PARAPHONE HEARING AID, INC. 

2042 East 4th St. 7 Cleveland 15, Ohie 

Builders of one-case, one-cord vacuum tube 

hearing aids since 1942 





| 


<ills the fleas 
QUICKLY! 
"Keeps others off 
ay for days! 
Still 25¢ and 50« 


Guaranteed by 
Good Housekeep: , 


Quick, Clean, Easy to Wrap on 


nee 


ers joints as well ass 
department stor 

Roll 

7 feet of %” pipe 

Higher t of Rock 


Write for NoDrip Tape circular 
J.W. MORTELL CO. Shakes ik. 


« 





STOP FUEL AND OIL LOSSES WITH 
BURD “GRAF-FLOX” PISTON RINGS 


When your car starts smoking and your fuel and oil 
mileage drops alarmingly, it’s high time to go to your 
favorite repair shop and ask for a re-ring job with 
Burd “Graf-Flox" Piston Rings. You'll be amazed at 
improvement in engine performance at sav- 
ings in gas and oil. The secret of Burd’s superiority 
lies in (1) using electric furnace iron for castings, for 
strength and uniform tension 2) precision grinding 
ind finishing; (3) by an exclusive Burd process, apply- 
ing deeply penetrating colloidal graphite to the fin- 
shed piston rings for quicker seating and longer wear 
The result: Burd ‘‘Graf-Flox"’ Piston Rings stop fuel 
ind oil losses and restore new car pep. Mail the 
yupon today for two FREE booklets described below. 


BURD PISTON RING CO., DEPT. PS, ROCKFORD, ILL. 


BURD PISTON RING CO., DEPT. PS, 
Rockford, Illinois 

Gentlemen: 

I'd like a FREE copy of your “Handy 
Handbook’’ which tells how to keep my 
car in good working order. Also send a 
“Car Economy Record Book.” 

Name. 

Address. ..... 

CRY. coccececoce 
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BOYS! MEN! 


now you can 


MOLD PLASTICS 
‘HOME! 


a 


AT 


Get in on the newest hobby craze! Make 

beautiful buttons, pins, ornaments, etc. of 

colorful plastics. Fascin ating! Modern! And 
so EASY with 


PLASTIC MOLDING SETS 


Designed by expert Plastics Chemists and Engi 
neers. Contain everything the home craftsman 


start this absorbing pastime—assorted 


needs to 
is colors, a practical, easy-to-use 

die-cast aluminum molds, 

finishing materials, complete instruc 


tions—all packed in a sturdy metal box 


$2.60 


The Number 1 Outfit costs only 

Number 2 Outfit (illustrated) — more different 
kinds and colors of plastics in larger quantity, 
$4.85 
lf your dealer cannot supply you, send 
money order or check direct. We pay postage. 


(DEALERS: Write for particulars) 


more and larger molds. 


CANNON & COMPANY 


RE ‘ 
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Smoother for Drill Press 


LEVEL SURFACING of woods, plastics and 
flat metallic materials is efficiently accom- 
plished with a new tool that fits into the 
chuck of any standard make of drill press 
The Barron Rotary Surface Sander, shown 
above, consists of a half-inch steel arbor in- 
serted into a cast aluminum head. Cup- 
shaped aluminum-oxide cloth sanding disks 
can be quickly slipped on. Felt pad on un- 
der side eliminates harsh abrasive action. 





Home and Workshop Index 
Provides Quick Reference 


WITH A copy of the new Home and 
Workshop Index, you can quickly find 
any article that you may remember see- 
ing during 1945 on the craftwork pages 
of Popular Science Monthly. All ar- 
ticles that appeared from January 1945, 
to and including December 1945, on 
craftwork, woodworking, house repairs, 
new shop ideas, radios, automobiles, and 
related subjects are listed alphabetical- 
ly and cross-indexed. 

To obtain your copy, send a dime to 
Popular Science Home and Workshop 
Index, 353 Fourth Avenue, New York 
10, N. Y., enclosing a self-addressed, 
stamped legal-size envelope (No. 10). 
A limited number of 1942, 1943 and 1944 
indexes also are still available. Send 
10 cents for each copy that you wish, 
and be sure to specify which year. 

















SWIMMING MOUSE 


One of the n po} 

catching lures 
action on 

swimming 


consistent 
t developed. Its 
nitates a live mous 
t. A perfectly 
weed i 5 
Size ha pe 
sides make a purring noise 
\ mouse 


'p & ‘ ican made weedless 
needle s nts r No. 7, Bait 


t Cat oO. 4 ‘ly Rod size, 45c each 


We prefer that you buy P & K at your favorite dealer— 
BUT, if he hasn’? it, you can order direct 


“ADVENTURES IN FISHING” 


off the press. 32 pages—articles by Cal Johnsor 
writer and fishing authorit tures 
iP & K Lure 
ing phot 
Raparo i 
MUST for Flv Fi r n. and this booklet. for 
n 10c, mailed 1 i. SEND YOUR DIME 
rODAY 
PACHNER & KOLLER, INC. 


3454 Archer Ave. Chicago 8, Ill. 
+—_-< < ———— 








—< ~ 


TESTED = PROVED LURES 10 FISHING ACCESSORIES| 
{SION DRIVES ie 
power EQUIPME,,» 





CONGRESS 
PULLEYS & COUPLINGS 


Available in a large range of 
sizes, CONGRESS DRIVES 
increase the performance of 
your workshop. They are the 
same precision drives that are 
being used as standard equip- 
ment by many of the worlds 
largest manufacturers of high 
priced precision machinery. 
Better hardware, hobby shop 
and farm equipment dealers are 
LOOK FOR  sciling CONGRESS DRIVES 
THIS They are —, in all popu- 
lar sizes with diameters ranging 
DISPLAY from 114" to 14”. You pay no 
it identifies the ™Or for CONGRESS than for 
dealer calling supe- ordinary drives. 
i eo DIE CASTING 
rior CONGRESS pul- CONGRESS “ouision 


loys end couplings. Detroit 12, Michigan 


fo) tO i) G9 


a 











keep that engine 
Factory-Clean 








If you want the full 
power, the long lasting, economical service 
of which your car is capable, you must keep 
the engine factory-clean. The Petroleum 
Solvents Corporation has specialized i@ 
this problem for over fifteen years—the 
elimination of petroleum residues. 


Millions of automobiles, trucks, buses, trace 
tors, boats, Diesels and stationary fuel 
systems in daily service are cleaned and 
kept factory-clean with LOOSITE and SILO@, 


LOOMITE and SILOO will show immediate 
results in power, pick-up and performance 
on ony moke car regardless of type of 
brand of oil used. The treatment is simple, 
safe and inexoensive. SULOO is ideal for 
break-in on new cars. See your dealer of 
service station today. 


[ otroleum Solvents 


General Offices: 33) Medison Avenve, New York 17, 4. ¥, 
Plant and Laboratories: Port Reading, New Jersey 
Petroleum Solvents Corp. of Canada, itd. 
Dominion Square Bidg., Montreal 
iF YOU HEAT WITH O11 — WRITE FOR INFORMATION ON 
$i1LOO FUEL OIL TANK SOLVENT 


JUNE 
i946 29 








Collect U. $. Army 
Shoulder Patches 


An interesting, fascineting 


hobby. From 20¢ to 50 each. 
Master set of 400 patches— 
$97.50. As- 
sortments $1, $5, $10, $25, 
$50. Officie!l patches evailable 
for every majer Army ond Air 
rasa = 


selection of patches and PATCH 
CATALOGUE. Orders from 
Conodo—odd 20%. 


Side licen: | SPRINGER'S 


At point hordwore 


department and 


5 & 10¢ stores EL PASO, TEXAS 


DIC:A‘DOO icoouthing in Kadi a 
Vainl Buush Kalt } sabe Reseteh ye ond buries hoadaquare ers ° ADOLER 


ll avatl lable 
, rders receive special at 
. e and sp 2 it risties Pa 3 est de pine Send today for FRI yi 
It the life an pring in the bei tles that makes a SE ‘ 
paint brush good. Dic-A-Doo Paint Brush Bath re- RADOLEK CO., Dept. A-115, saw eR ost. 6 
' claims old paint-caked brushes and keeps new 7 
brushes in top-notch condition 


Cleens Fast, Efficiently. Brush Bath works quickly. 
Paint. laequer or varnish comes off fast, leaving 


your brush clean right up to the hilt 
» Used By Painters and Decorators. Brush Bath is the GERSTNER Tool Chests 
quick, safe method. Its gentle action can't harm or 


loosen bristles. (Recommended for nvlon brushes, 1 “ GER STNER. you. CHESTS 
546 Cotumhi:. syton 7. Ohio ; 





Ge rstner r ve 


too.) Experts use it it has to be good! 


FOR A SURFACE LIKE- 
CE LIKE-NEW GAME SUPPLIES 
‘ juss Club Furniture - Counter 


Games - Punrchboards - 

DIC *A- DO ( it 4 Magic Cards Readers, Read 

‘ the backs - Inks - Dawbs - 

se Dic-A-Doo Cleaner for 4 oe on —, 

any painted surface — walls 4 . 
or woodwork — inside or out. K.C. CARD CO., 838 South Wabash Ave., Chicago 3, Ill. 


Put it on wipe it off. It 


lifts dirt out. Safe for the 
haalest clits ens NEW OTTAWA Wood Saw 
paint! ¥. FOR TRACTORS Makes wood saw 
. ing fast; easy. Cuts enough wood to pay 
PATENT CEREALS COMPANY, GENEVA, N. Y tached, Bis blade: send for FREE, details. 
OTTAWA MFG.CO., W.601 Oak Ave., Ottawa, Kans. 


BLACK on WHITE for BETTER SIGHT 


eke sil Tis is Me eee 


WYyTEFACI St Tay have blac f ation n rack-proof 


ster 














PL ace NEW YORK - HOBOKEN, WN. J. Drafting 
CHICAGO + DETROIT + ST. LOUIS 4b a 
SAN FRANCISCO + LOS ANGELES ond Materiace 


Slide Rules 
Measuring Tapes 


MONTREAL 








“A Six Room House, $2800 


Complete, Ready for You 
to Move In” 


BY GEORGE W. PEARCE 


The author, a mechanical engineer, reviews the 
history of housing and shows how building costs have 
risen in the last 150 years until few families can buy 
t house adequate tor their needs 

He then describes how, by the use of various 
money-saving building methods, a large, modern, 
6-room, thoroughly insulated, fire resistant, 2-bath 
bungalow with garage can be had most anywhere in 
the United States for $2800.00 

Included with the book are 10 folded drawings, 
12” wide x 18” long. These drawings by Mr. Pearce 
show all the details of construction for this house—the 
wiring, the plumbing, the automatic oil heating 
system and the fluorescent lighting The book is de- 
voted to showing how similar savings can be made 
on any house of any style, size or floor pian 

A very readable and interesting book. Every pros- 
pective home owner should have a copy. 138 6” x 9” 
pages, 26 illustrations, leatherette bound 10 large 
dr wings 

Send $2.00 to TECHNICAL PRESS, Box 6 D, 
Swampscott, Mass., and your copy will be rushed to 
you postpaid. Distributed solely by Technical Press— 
Noc sold in book stores 





Frum HAWAII 


—YOU‘’LL LOV*® IT!! 


A beoutiful one-piece picture frame 
with facing panels ‘‘forever joined.** 
Made from a single piece of hard 
20d. An ideal keepsake or gift. Send 
ents for complete instructions and 
veprint. Moke it yourself 
Sherman Park Antiques (ex-G.t.) 
5088 Easton Ave St. Louis 13. Mo. 


Balance 4°19 Base. With either 5p: 


— 

oe —.! Metric oF  bnoinapels Weights 
ae 7 ations of laboratory 
LABORATORY MATERIALS CO. 


rs bas ae > 
7317 Vincennes Ave Chicago 21 
TRIG SLIDE RULE —-- 


Patent Pending 
€ Fits 


y in ded 
plus post age 


REED MFG. o., 124- ¢ w. 4th St., Los Angeles 13, Calif. 


PREVENT WASHDAY MISHAPS with 
TITE-LINE Clothes Line Holders 


= String your clothes line on TITE LINE 
clothes line holders. It's quick. It's easy 
It's the surest way to prevent that exasper 
ating washday disaster—broken clothes 
lines. Each section is securely gripped 
a line break affects only one section 


EASILY INSTALLED ON FLAT OR ROUND SURFACES 
TITE-LINE othes line holders are used in attics 
»utdoors wherever clothes line ie used 
aves time, prevents 

er 4 ki ke rl rida line tight, 
tieing. Get TITE-LINE 

at your favorite hardware 

or variety store If not 

in stock, send us your 

dealer's name 


“THE MIDLAND COMPANY 
_SOUTH MILWAUKEE, WISCONSIN 


ents 


NEXT TIME SAY 


BRIGHT STAR 


and you will get a 
FLASHLIGHT & BATTERIES 
famous since 1909 
for QUALITY, 
STYLE and 
SERVICE 


FLASHLIGHT 
BATTERY 


teint STAR ware yg 


CuRTOM, ws. SAH 


FLASHLIGHT 
BATTERY 


* } 
arorstaet? 


BRIGHT STAR BATTERY CO. CLIFTON N. J 














ALL OUTDOORS 
IS YOURS ON A 
HARLEY-DAVIDSON! 


HE fun and beauty spots are 
calling you! Majestic moun- 
tains — lakes and rivers — forest 
and open country — broad high- 
ways and country lanes — are 
awaiting you and your NEW 
HARLEY-DAVIDSON. Pack your 
evenings, weekends and vacation 
days with pleasure! Join other 
Harley-Davidson riders on tours 
and endurance runs — or take in 
race meets, hillclimbs and other 
thrilling motorcycle events. See 
your Harley-Davidson dealer early, 
MAIL THE. COUPON NOW! 


HARLEY- 
DAVIDSON 


MOTORCYCLES 


HARLEY-DAVIDSON MOTOR CO 
Departmen? PS. Milwaukee 1, Wisconsin 


Please send free copy of 24-page 
“Enthusiast” Magazine, filled with 
motorcycle action pictures and stories. 


Name 
Address 


City 
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Target Seeker Penetrates 
Darkness and Weather 


THE electrically controlled director 
shown above causes a gun to seek out 
and follow a target in any degree of 
light or weather. This automatic blind- 
firing gun director was devised as the 
answer to Jap “kamikaze” suicide 
planes. It was perfected with the co- 
operation of the Norge division of the 
Borg-Warner Corporation, Johns Hop- 
kins University’s applied physics labo- 
ratories, and other organizations. The 
system predicts where the target will 
be when the projectile reaches it, and, 
by remote control, positions the gun 
accordingly. A “slew” sight enables the 
control officer to spot targets other than 
the one being followed by the operator 
and to shift the director to another 
target. For the device the engineers 
developed a “labyrinth” seal to prevent 
sea-water penetration. This consists of 
specially designed ridges of metal 
around the circumference of the director. 











Civilian Jobs in Orient 


CIVILIANS are being recruited by the 
Army Signal Corps to replace enlisted tech- 
nicians now stationed in the Philippines, 
Japan, and Korea. Jobs offered are for those 
skilled in the maintenance and repair of 
radio, radar, telephone, electric power equip- 
ment, etc. Appointments, for a minimum 
of one year, carry salaries from $1.50 to 
$1.70 per hour. 





AT MODEST 
COST! 


@ There's amazing comfort 
ind convenience—for liv- 
ing oc travel—built into 
the Schult Luxury Liner 
You get every facility of a 
2-bedroom house in this 
mobile home built to qual- 
ity standards. Comfort 
wherever you go, summer 
or winter. 

FURNISHED! Complete 
kitchen includes oven range, 
refrigerator, double sink, 


ample food storage space. 
Separate bedroom has per- 
manent bed with luxurious 
mattress, wardrobe, hi- 
bov. Large closets, ward- 
robes and drawers. Living 
room sofa converts to extra 
double bed; sliding doors 
give $-room priv acy! 

See vour Schult dealer or 
send today for latest cata- 
log featuring 1946 Luxury 
Liner 


SCHULT CORPORATION, DEPT. 3106, ELKHART, IND. 


MEMBER: TCMA 


SCHULT Trailer Coaches 





New! WRL GLOBE TROTTER 


sommes TRANSMITTER KIT 


Ready Now 
25 WATT 


OUTPUT 
KITS 


Complete including 
all parts, chassis 
panel, streamlined 
cabinet, less tubes, 
coils, and meter. 


Cat. No. 70-300 Kit same as above, wired by our engineers $75.00 
Cor te kit of 8 tubes Cat. N re er 
t ter Cat. N 70-31 eee secscocee Gae 
( s, per set, any t i Cat ry 16.. sepescesen Ge 
( tals, 40-80 1 rs, 1 1 Cat 0. 70-322 ea..... 2.65 
Qua crvst mike and s j at 0. 7 * canede Se 
Here s the latest sta zy transmitter value or 
r t apable of 25 
28 Megacycles 
metal X-tal and pro- 
‘ nal; Leising 
ed 10, 20, and 80 
ator and final stages; two 
i! and modulator tubes, and one 
lator stage. 


Wu... 


FREE! 
Our Latest FLYER 


of radio parts. 


Giant Radie Reference 
Map 3}x4} ft. 15¢ 
Tube Base Calculator 25c 


LABORATORIES MCORPORATEDO 


Formerly Wholesale Radio Laboratories 
Address Dept. PS6, Council Bluffs, lowa 








Smooth, steady power at your fingertips! You can tur out 
professional! looking projects for pleasure or profit—ship, plane 
or train models, costume jewelry, wood carvings, puppets, 
initialed tumblers, etc Handee, first small portable tool 
and today’s finest, uses 300 different accessories. AC or DC, 


25,000 r.p.m. Weight, 12 oz 
WITH 7 ACCESSORIES, POSTPAID $18.50 


* Get a Good Start 
Get the 


HANDEE KIT 


HANDEE Tod 
and 45 of the 
most popular ace 
cessories, al 
packed in hand- 
some, compact 
steel carrying 
case. You'll ta 
amazed at what vou'll accomplishf 


Complete, $25.00 


postpaid 
LF OR A FRIEND -*" 
OF A LIFETIME - 


NEW PRECISION ATTACHMENTS 


Fit DeLuxe Handee only Enable 
novice or craftsman to perform pre- 
cision operations not possible with 
other portable tools Magically, 
easily, your offhand carving, routing, 
shaping, etc. will be perfect as to 
depth of cut, accuracy of line. Set of 6 


attachments with instruc- $7 95 
. 


tions, postpaid 


Qececssrces--- 64 - PAGE 
Catalog 

t CHICAGO WHEEL & MFG. CO. 

1101 W. MONROE ST., DEPT. PO, 

CHICAGO 7, ILL. 

Send me () HANDEE TOOL 

ATTACHMENTS REMITTANCE ENCLOSED 
1 C.0.D. —) SEND 64-PAGE CATALOG. 


4 Name 
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HANDEE KIT () PRECISION i 
SEND | 




















| 
| | 
Greatest gdvance in’ 


rable, all-pur- 
pose flashlight 
for everyone. 
Ask your dealer. 


Less 
BATTERIES 


Patented 


No. 75 Heavy- 
Outy Ooted 
Cell. Fresh 
Losts longer. 10¢ 


Flashlights & Batteries 


If dealer cannot supply, send $2.00 to Dept. 0 
UNITED STATES ELECTRIC MFG. CORP., New York 11, W. Y 


ee Red-Head Safety Flashlight — 
“MUST"™ for the motorist. 


MITERING 
GUIDE 
DIAMETER 
GAGE 
ACCURATE 
SQUARE 
MARKING 


6 has ta 
ONE! 


POPULAR 
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Yours TO-DAY 


The New Luellen 
HARMONICA 


Most wonderful pocket instrument ever made is the har- 


monica. Easy to master, fun for Everyone. $ 1 
2. 0 


The Luellen has 10 holes, 20 notes. Key of 
Beautiful tone. Now ready. Postpaid Only 

Simple for youngest child. No notes, 
Ten lesson charts show everything. In- 


INSTRUCTION BOOK. 
scales nor exercises 
cludes 75 popular songs. Price $1.00. Here's our special 
introductory offer: The enetrecier — the Harmonica, both 
postpaid, both for $2.69. Send Che or Monev Order Today. 
JOHN LUELLEN & Co., 17034 Page Avenue, Dept. 604, Hazeicrest, til. 
Cc 
BUILD YOUR OWN FAN 
—_— > wih that oe motor 


ge =: To 


Rise 
you ar pri es TT 4 


‘ n wr ala > 4? 


ast 
‘ 


pp attened {Unpolisned Bore 
’ te le 


Inches 
we 


<s 


KLOPPENUORG FOUNDRY Dept. 2. Davenport, tewa 


EASY TO LEARN CODE 


le « that takes the + 


INSTRUCTOGRAPH COMPANY 
4715 Sheridan Road, Chicago 40, Hilinois 


LUCITE 22cm 


dyes, complete supplies. Booklet l0c, with sample 5c. 
GEM-O'-LITE. P.O. Box 686X. North Hollywood, Calif. 


Complete illustrated fabri- 
cating instructions, used in 
Craft Classes throughout the 


TRAILER AXLES, HITCHES, AND PARTS 


@ If you are interested in purchasing 
trailer axles, hitches. and other trailer 
parts. contact us promptiy 


Write for free literature 


' HAMMER BLOW TOOL COMPANY, Dept. D-10, WAUSAU, WIS. 


Miter Master takes the 
place of an expensive miter 
box accurately set to any 
angle Scale marked for mi- 
tering 5, 6, and 8-sided 
frames. Stee! construction. 
Built to last a lifetime. If your dealer 
can't supply you we will send it post- 
paid anywhere in the U.S. for $1.50. 
(Foreign $1.75). Unconditional guar- 
antee. If not satisfied within ten days 
for any reason whatsoever, your money 
will be refunded. 


MASTER SPECIALTY COMPANY 


3024 EAST LAKE STREET . MINNEAPOLIS 6, MINN. 




















A Sheppard Diesel Generating 
Set is simpler to operate than 
the engine in the family car. 
Simply open throttle . . . press 
starter button ...and the power’s 
on. That’s why many hatcheries, 
farms, factories, tourist camps 
and ice plants have found it so 
f) easy... and profitable .. 

to generate their own 

electricity. 

Generating sets 
2,000 te 36,000 watts 


Pewer Units 
3% te 56 HP. 


Marine Engmes 
3% te 62 OP. 


R. H. SHEPPARD CO., INC., 68 Middle St., Hanover, Pa. 


THE DIESEL! 





EN SES 500,000 OF THEM!! 


Buy them for a fraction of their origi- 

nal cost, U.S. Army and Navy surplus lenses and prisms. 

1GHT ANGLE PRISM 40 m/m sq. face ea. $ 1.75 

ACHRO. O83). 32m/m Dia. 130m/m F.L. cemented ea. 1.50 
LE BINOCULAR OBJECTIVE 53 m/m 

m F.L. coated and cemented. Perfect ea. 3.75 

sx TANK TELESCOPE | M71) BrandNewassembled ea. 22.80 
METAL PARTS only to make a complete 5X Tank 

Artillery Scope. Diagram included 
Send Money Order or Check—3 cent stamp tor list 
A. JAEGERS BOX-84B SO. OZONE PARK 20, N. Y. 


ATTENTION HOMECRAFTSMEN! 


PLANS | For Dutch Windmills, Lighthouses, Bird Houses, 
Lawn Chairs, Arbors, L 5 ry many kinds of 
fine furniture, also a great variety of Lawn Figure patterns. 
SEND le FOR CATALOG ILLUSTRATING OVER 100 PRACTICAL PROJECTS 


Craftsman’s Model Co., 2030 N. 41st St., Dept. K6, Milwaukee, Wis. 


OSWALD RABBIT 


Cartoon npeeapas aSeutes 


Oswald © great ake 
nus 
OSWALD FEATURES 
50 Ft. 84M $1.50 
100 Ft. 16™4™ $3.00 
Dog Team Race 
Oswaid's Gall Game 
The Duck's Birthday 
Dr, Oswatd 
For a ve 
entertalr t st 
ture niso a Micke 
Duck and 3 Monke« f 
See At Your Photo Dealer Or Order Direct, 
Catalog And Prices On Request, Write To— 


HOLLYWOOD FILM ENTERPRISES, INC. 
6060 Sunset Bivd, Dept. 116 Hollywood 28, Calif, 








PP sssisvinss von 
~ GREENLEE - 
ke 


HANDY CALCULATOR 


bility Al, cme’ felejs)) fel 3.4), ic 
CALCULATOR, BY GREENLEE 
MAKER OF FINE TOOLS 


let this popular, easy-reading GREENLEE 
HANDY CALCULATOR swiftly solve your 
woodworking problems. Just set the dial 
« «+ convert linear feet to board feet 

get slope per foot in degrees 
hardness, weights, shrinkage, warping and 


. compare 


working ease of various woods. 


More, too: bit sizes for head, body, thread 
of screws - nail specifications . tool 
sharpening hints . protractor, 6” diam- 
eter, fits your tool kit. Heavily varnished 
cardboard. Special offer. Order now, send 
10¢ (not stamps) in next mail. Greenlee 
Tool Co., Division of Greenlee Bros. & Co., 


2126 Columbia Avenue, Rockford, Illinois. 


Ia 
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Here’s door-to-door 
f: transportation 


Ride one 
and you'll 
buy one! 


att WHIZZER Motor 


makes your bike a motor bike 


Why walk, when you can ride everywhere 
you go? New Whizzer fits any standard 
balloon-tired bike. This compact 2%- 
horsepower motor will carry -you swiftly, 
surely and comfortably along streets, high. 
and trails. At speeds from 5 to 35 
hour, the tank carries 
150 miles or more! 


wave 
miles per >-quart 


us enough for 


Whizzer transportation is all-purpose trans- 
Ride to the station, to business, 

rs trips, 
jaunts. Put a Whizzer on 
WHIZZER MOTOR. 
>, Mich. 


portation. 
to work, on errands, 
on vacation 
your bike now! 


COMPANY, Pontiac 1 


FACTORY Precision -desianed, precision- 
LIST 150 built by automotive craftemen in 


the heart of the auto industry. 
§ ind auto-ty pe assembly line pre- 
duction has brought ite price 

0 within reach of all! 


1F NO LOCAL DEALER, USE COUPON 
WHIZZER MOTOR COMPANY 
Dept. 186, Pontiac 15, Mict 

« Tax, ( ) cheek 


r motor, complete, 
Written guaran- 


chhere( ) 
NAME 


ADDRES 
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Making Thread from Feathers 


EVERY YEAR, according to record, we throw 
away 85,000 tons of poultry feathers. These 
will be put to good use if the U.S. Depart- 
ment of Agriculture essful in its ex- 
periments at its Western Regional Research 
Laboratory at Albany, Calif. Feathers, like 
silk and wool, are essentially protein, but this 
must be converted into fiber in which the 
protein is not treated so roughly as to break 
down its molecular structure. The spinning 
solution is obtained by treating feathers with 
a reducing agent and a special type of de- 
tergent in water solution. Then the fiber is 
formed by forcing this through the tiny 
holes of a spinneret. 


is suck 


Yarn Dipping Binds Fibers 


STRONGER YARN is produced by impregna- 
tion with resinous material on the above 
machine, followed by curing under high ten- 
sion. Fibers are locked together so that they 
resist slipping, and tests have proved that 
yarns treated by this new process are at 
least doubled in strength. The process will 
be licensed by Walter Kidde & Co., Inc., 
Belleville, N. J., and the Riverside and Dan 
River Cotton Mills, Danville, Va. 





fon Mew who Neatly K nowt epes 
a" 
Kyaden (AOUIN 
Be the 


uthority on accuracy, moumunece russ 


. : prevents backflow 
in our shop! A man’s work is of moisture 
y only as good as 
his measurement. You can be the “accuracy man” CONDENSING CHAMBER 
in your shop. Learn to work with genuine Ford trops —— biter 
“Jo-Blocks,” guaranteed accurate to within 2, 4 ee a 
warre ron or 8 millionths of an inc h, plus BOWL GUARD 
THESE FREE or minus. For a small invest- keeps shonk 
BOOKLETS! ment, you can own a fine work- ond bow! dry 
Sndiuediinncess ing set of Jo-Blocks—keep your 
of the search for ™kes and gages at millionth-inch Phanneny-“scrmne prt 
precision. A new precision. There is only ONE ses iherougnh cleaning 
De Luxe Catalog true American-made Jo-Block, 
CHAMBER GUARD 


of Ford Jo-Blocks made only by— 
and Accessories. FORD MOTOR COMPANY a 
Jobansson Division 
Dept. 611, Dearborn, Michigan 
, Potented 
SS ’ 
j 
on 
GAGE 
_ BLOCKS 


To-night... 
pick up your pipe 


A load of Christian Peper Pouch 
Mixture will help you forget the 
problems of the day as you settle 
back and relax with this friendly 
smoke. 


There’s down-to-earth satisfaction 
in the honest fragrance, the just- TES REMARKABLE PIPE ‘frees nnen 
ers from the annoyance of bifter 


right mildness of “Peper’s Pouch,” jhe 
superb blend of fine imported and jvices and tobacco slugs. These\nui- 
domestic tobaccos, sances' are trapped by Royalton 
Crown's condensing well and other 


POCKET-SIZE PACKAGE 
AT TOBACCO COUNTERS Sc patented safeguards. For day-long, 
dry-cool smoking, no pipe can quite 


{ h compore with a Royalton Crown. 
ave, om ayy 3 StLouis HENRY LEONARD & THOMAS, INC. OZONE PARK 17, N.Y 
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Great Moments of 


THE WAR! 


— by Graflex 


FREE! Here it is! A dramatic story of 


photography at war! Together 
with 26 great war pictures —all in the new 
GRAFLEX picture booklet, GREAT MO- 
MENTS OF THE WAR! Ask your local 
GRAFLEX Dealer for a free copy, or send 10¢, 
to cover handling, to Room 60, GRAFLEX, 
Inc., Rochester 8, New York. 


VISIT Groflex Information Centers — At 3D Rockefeller 
Plaza, N. Y., and 3045 Wilshire Bivd., Los Angeles, Cal. 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 
. For Pleasure and Profit! 


op—at_ home or in busi- 
i * new Warner Electro- 
troke of an electrified brush, 
ite models and projects— 
rn articles, faucets, tools, 

ure with_a durable, 
of metal . Gold, Silver, 
per or Cadmium. 
quick. Everything 
ent complete, ready for 
3 of work for others, your ma- 

y for stself within a week. So 

ir shop compists by getting a 

ne oplater pepe away d 

y for E RE E SAMPLE and illustrated 
erature tT AT ONCE! Maid Couton. 
WARNER ELECTRIC CO., DEPT. H-12 
663 WN. bone St.. Chicage 10, iillnols 


kel, ¢ 


Canes ELECTRIC C8., aes N. Wells St 


cond Fr 


Chicago 10, Dept. H-12 


ree Sample and Details to 


TIT ILI LI 


HAVE FUN WITH 


Work with leather, clay, 
felt, metal, wood, plastics, 
etc. Complete kits with ma- 


Hobby Craft 
xts 50¢ up 


Sell what you 
catalog, “‘Hove 


tools & instructions 
make! Send 10c for 32 pg 
Fun with Hobbies.” 


ane », FREE: 


terials, 


To new Guild members, 
20 booklets on hobbies. 
Inquire today! 


HOBBY GUILD. 
34A West 33rd St., N. Y. 1 


MENTAL TELEPATHY 


Ne ets and Methods of the 

NATIONWIDE RELEASE RA, A 

@ Clearing the Mind 

@ One-Pointedness 

@ State of Void—Mindreading 

@ Mental Telepathy 
Principles and exercises used to imp e voice and 
heaith gain nne peace poise and mental powers 

(Enctose Two Dollars For Release T-2) 


fF. L. Friedrich Press, 161 Wagaraw Road, Hawthorne, N. J. 


MASTER CHAMPION 
} LAWN MOWER SHARPENER 


Also Mfg., Saw Sharpening 
i & Key Machines 


FRANK’S MFG. CO. 
LUcas 6929, 3312 Tweedy BI. 
41 SOUTHGATE, CALIF., U.S.A. 


A DANGER SIGNAL 
Often associated with Hardening of the Arteries 
a Stroke. Paralysis. Heart Trouble. Kidney Disease 
and other grave complications. Resuitful treating 
methods of the Ball Clinic have proven dependable 
for nearly a quarter of a century. Send for FREE 
Blood Pressure Book today. No obligation 


BALL CLINIC, Dept. 5160, Excelsior Springs, Mo. 


AMAZI NG MYSTE RY| 
ni = oe B U TT o N 


attes bh this 





Piles ‘May | = 
Chronic Ailments 
FREE BOOK—Explains the 
Causes and Effects 


NERVOUSNESS } 


pan KS KIONEY 
RBANCES 


ARTHRITIS 
RHEUMATISM 





HEART 
PALPITATION 


Write to "‘Shereten & 
926 McGee St., 


No obligation. 
Minor Clinic, Suite 649, 
Kansas City, Mo. 





a ‘ ? 
9 WATERPROOF 
SHOCKPROOF 


NOW AVAILABLE! Sturdy, handsome, reliable, o 
watch for every occasion—backed by the famous 


BELL gucrantee. 


Anti-magnetic, radium dial ond hands, unbreakable 
crystal, stainless steel back, precision tested 
No. SA 195 
15 jewels, small second hand $25.95 
No. SA 197 
17 jewels, sweep second hand $29.75 
No. SA 189 SELF-WINDING 
17 jewels, sweep second hand $49.50 
ORDER BY MAIL: Send check, money order, or pay 
postman C.O.D. Prices Incl. Fed. Tox & Postage. Gift Box. 
Wide choice of fine watches for men and women. 

Write for FREE Iliustrated Booklet ‘‘SA*’ 
Time and Life Bidg., Rockéfeller Center, New York 20, N. Y 


NOW.... 
ELECTROPLATING 


Learn this profitable, interesting trade. Hobby or full 

time business. Chromium, Nickel, Gold, Silver, etc. 
Postcard brings full details, FREE. 
PLATTER HYDE 

Dept. 8. P.O. Box 176. National City, Calif. 





Big income jobs await you. Learn quickly and 
thoroughly. Enroll under G 1 Bill. Write today 
Hobert Trade School, inc., Box P.563. Troy, O 








With This Reliable 
Fire Extinguisher 


Every home, car, building should be protected by 
an Underwriters’ approved fire extinguisher 
Every 90 seconds a home or place of business 
burns. Fire takes one American life every hour 
insurance is no substitute for fire protection 
$.0.S. FIRE GUARD, America’s great utility fire 
extinguisher, gives you this protection. Acts 
Instantly to guard your home, car, truck, boat, 
plane, or office. See your dealer today or write | 
The General Detroit Corp., 2270 East Jefferson | 
Avenue, Detroit 7, Michigan. 


YOU CAN PLAY 


Sf 
vO>p 


IN A FEW MINUTES 


J 
Jiy “© 


uickly 
omplete 


with | 2? melodies 


°F Yo We ior 


Wei lin’ . 


SEND NO MONEY — WE MAIL C. O. D. 


or save C.0.D. charges and send check, cash or 
money order for $2 


HOLLYWOOD STUDIOS, DEPT. Ps-! 
5155 Senta Monica Bivd., Hollywood 27, Calif. 


Please send me Woody Herman's ‘‘SWEET- 
WIND" at $1.95, plus postage, 

Add 2',% Sales Tax in Colif. 
Nome 
Address 
City silbasitnsi — eee eeeene eee 
Satisfaction Guaranteed or Money Back 








at AGENTS EARNING UP TO $300 A WEEK SELL- 
ING AMAZING NEW FLOOR FINISH REIN- 
RESULTS FORCED WITH PLASTIC RESIN .. . REQUIRES 
NO WAXING OR LABORIOUS MAINTENANCE 


FREE SALES KIT! 


Get in on the ground floor of one of the ag~ 
st money makers ever put Every hon 
store, restaurant. b+ I rior dae 
factory a red hot prosp« Sells on sight 
one can apply Just me i Send for 
free sales kit today ? l iV territory. 
Write our Mr. Allen t 


FAIRCHILD CHEMICAL & COATINGS CO., INC. 
280 Madison Ave., New York 16, WN. Y. 




















You can't get more in the print than you 

have in the film...and that's where Gevaert 

precision quality counts! Try famous 

Gevaert 35-mm. Panchromosa 

and Panchromosa , . 

Microgran . @, fast, . Lumber—Plywood Available 
color-sensitive, Harold Hunt wants to send you big new 
fine grain... for : work! +. 12 pages of rare s 

tops in minicom orted at sn weads, guppies 
results. It's yours, ei 

for greater photo- A reparaeman Seo, semvice co. 


graphic fun. 
NOW AVAILABLE! 


* . . 
the Gevaert Gompany of America, inc Crosman Silent Rifles—America’s favorite 


423 West 55th Street, New York 19, N.Y. © Manufacturing Division for ind ere we + = d : I ‘ a 
door and outdoor shooting are ACK again 
W illiomstown, Mass * Bronches—Chicogo: 150 N. Wocker Drive ab le in 22 cal single net and i r ole 
Los Angeles: 6370 Sante Monica Bivd Ty ~ or order dire« | 
nar n “su P F R 'P > C L S too he better amn 


ssed air rifle 77 > $1.80 pe r 





= OS? 00 pe rM 


CROSMAN ARMS CO., INC. *® Rochester 7, N. Y. 





There s @ great feeling to being im BISCO SALES, INC.. 154 Nassau St.. Dept. 20, New York 7, N.Y. 
something for yourself, where all the 

profits go into your own pocket. American 

floor sanders make it possible for you to 

realize this ambition without special school- 

ing or a big investment. Begin small and . 

Ss : PROTECT valuable tools from thieves and ~a 
work up to as large an enterprise tool borrowers! The Name-Etech BURNS your <~/ 
as you desire...lt all depends ee ae eee Oe nently tal. in- 

jon your ambition to get ahead { =e tin Fath pen.tv pas ‘sin tach Stet 

Ask for “tell-all” booklet en- Supp! ine SENONO MONEY! Py P poste anf L 
titled “Opportunities in Floor Sur- Ee money hack }f nat dettehted 
facing”. Use coupon and en- 
close 25 cents in coin or stamps 
to cover handling. 


AMERICAN. RUBBER, [ow 
FLOOR SURFACING MACHINE CO 
632,50. St. Clair St. « Toledo 3, Ohi eT MO LDS 62 


Enclosed tind 25¢ in stamps or coin for book- 
let ‘Opportunities in Floor Surfacing telling 
me how | can start my own floor sanding business. 





Amazing rubber mold-making outfit makes per- 
fe flexibie molds of sques, ash tra kk 


Nome . — - 
S reef 


City State 


S®eeeeeee eee eeeee e066 SO-LO WORKS, INC. Dept. G-801, Loveland. Ohio 


eeeoeeeee 





LATHE OWNERS 
CONVERT YOUR LATHE 


MILLING ATTACHMENT 


Now you can do milling, slotting, grinding, 

grooving, squaring shafts, sawing at angles, and 

many other important operations on your lath« 

PALMG REN MILLING ATTACHMENT is 

a necessary fixture for small shops, schools and 

emergency work in large plants. Fits South 

Bend, Atlas, Craftsman, Logan, Sheldon 

and all other makes. It has 360° grad- 

uation for rotary angle adjustments, 

also graduated feed and adjustment 

screw. Easily mounted by strad- 

dling lathe’s regular tool post. Try 

Me. 280 one— it will quickly pay for itself. 
IMMEDIATE DELIVERY 


Width Depth Jaws Weight Hare Price F.0. B, 
Opes Poands Opening Factory 


- P og $18.75 
ae 1," 24. 
’ A > A 39.75 
of ember. @ ter cir 
CHICAGO "TOOL. AND ENGINEERING co. 


Mire. of PALMGREN PRODUCTS for 
8396 South Chicage A Aveave = . "Chicege | 7. Mincis 
he a 





SWISS MOVEMENTS 


gute 


wd « 
At ‘ ‘ 
> NO MONEY 
1 tax 


fied gu r United Products Co 7941 
S. Halsted, Dept. P-415. Chicago 20, Ii! 


STUDY AT HOMPF for PRPRSONAL SUC¢ 
LARGER FARNINGS 17 years expert tr 

over 108.000 student nrolled. LL.B 
swarded.Al a Nished. Fasv payments. Send 
for FREE Re aw of Executive Guidance’ 


AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 66-5 646 N. Michigan Ave., Chicago 11, til, 


Gives {Hand 


Vise-Grip does 

more things. easier and 

quicker. than any other 

tool! Remains locked to 

the work with hands removed 

Holds anything. any shape 

Light. trim. handsome Made of 

fine alloy steel Electroplated 
Sold by Tool Jobbers and Dealer 

PETERSEN MFG. CO., Dept. S-66, De Witt, Nebr 


toe, MUED Ranig 


Yew ETS Ladio Darts 
and Eguifiment 


CATALOG 


— 


SERVICEMEN! Dealers! Soundmen! Amateurs! 
Builders! Here’s your handiest, most complete 
1946 Buying Guide for Everything in Radio! 
Features latest sets, parts, equipment of nation- 
ally known quality at lowest prices. Assures 
fastest service from world’s largest and most 
complete stocks under one roof. Expert staff 
ready to help you. 


NEW RADIO SETS 
COMPLETE SOUND SYSTEMS 
LATEST HAM GEAR 
ALL SERVICE EQUIPMENT 
BUILDER'S SUPPLIES 
_ RADIO BOOKS 


Wi OVER 10,000 ITEMS 
v 


Everything for every radio use. 
New model radio sets, phono- 
radios, recorders, communication 
receivers, Ham kits, code appara- 
tus, parts, tubes, tools, test instru- 
ments, public address equipment 
and accessories, low-cost easy-to- 
build kits, diagrams, matched parts 
lists, leading technical and non- 
technical books—at lowest prices. 


ALLIED RADIO 


ALLIED RADIO CORP. 
833 W. Jackson Bivd., Dept 7-F-6 
Chicago 7, Illinois 

Date 


A+ 


Rush new FREE 1946 CATALOG 
Name 


Address 
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The ALL-SEASON HOBBY FOR 
THOUSANDS OF MEN... 


on Theres always something fascinating 
send f S to do in a home workshop. And the 
¢ cataro handy man can make his time very 
Fret profitable by keeping home equipment 
' im repair and building many useful 
articles. The Atlas lathe has every pre- 
> cision and easy-operating feature you 
. want. Ask your Atlas dis 
tributor for full details. Send 
for this free catalog 


* | ATLAS PRESS CO. | 


655 WV. Pitcher Si. Kalamaree 13D, Mich i 


BETTER THAN EVER : 


TOY FEDERAL E 


FIRST with AMERICA’S a 
PHOTOGRAPHERS 


Complete with F:6.3 Lens 


De igned for ease of operation. the new 
Federal has all the quality construction 
feature required to produce 


magnifice nt enlargements 


“ENLARGING IS THRILLING” (45° 

strips mystery from enlarging with simple : 

easy to follow language. 25¢ at all Camera Stores, or send 
coin, check, money order (no stamps — please!) to — 


—" EDERAL MANUFACTURING & ENGINEERING CORP. 
Makers of Photographic & Electronic Devices 


of 213 STEUBEN STREET * BROOKLYN 5, WN. Y. 
POPULAR 


264 sciencs 


The Modern PLASTIC 
for lasting Home Repairs 


PERMANENTLY mends cracks 
or holes in wood, tile, stone or 
plaster. Sticks and stays put— 
Does not chip, shrink or fall out 
Easy to use. Economical. Mold 
it, chisel it, polish or paint it. If 
unobtainable from your lumber, 


Vids paint or hardware dealer, the big 
4-Ib. can will be sent you post 
paid (in US.) for only $1. Full 


money-back guarantee, order now. 


WiLL wor ime 
ROT Se ol DONALD DURHAM CO. 


NG Box 804-J. Des Moines, Iowa 
MAKE YOUR OWN 


COSTUME JEWELRY 


BIG EARNINGS AT HOME 


YOU <on moke costeme earring and pin sets, brooches, 
necklaces, dress clips, cameos, etc. 
WE supply the jewelry findings; ber pins, eor screws, 
jump rings, choins, screws, stone sets, sequins, shells, 
boxes, cement, cords, etc. 

WRITE FOR FAEE CATALOGUE 


’ PHILADELPHIA BADGE, 1007 FILBERT ST., PHILA. 7, PA. 


DRILL-INDEX : ;:-:.:: 
container for 


texing and filing twist drilis. Eliminates search 

Made entirely of steel in nine sizes See your 
deaier or write ¢ 

HUOT MFG. CO. 

436 Foot Schultz Bidg. St. Paul 1, Minn. 


RUPTURED? 


Why try to worry along with trusses that gouge your 


flesh--press heavily on hips and spine—enlarge opening 

fail to hold rupture? You need the Cluthe. No leg-straps 
or cutting belts. Automatic adjustable pad holds at real 
follows every body movement with instant in- 
creased support in case of strain. Cannot slip whether at 
work or play. Light. Waterproof. Can be worn in bath. 
Send for amazing FREE book, ‘‘Advice To Ruptured,” and 
details of liberal truthful 60-day trial offer. Also endorse- 
ments from grateful users in your neighborhood. Write: 


opening 


Cluthe Sons, Dept. 14, Bloomfield, New Jersey 
(Serving the Ruptured Since 1871) 





New OTTawa Saw 


World’s Fastest Bo 
6 H.P. , 
EASY to move 

Felis trees. {— 
Saws big logs, small 
Easy to har «he less than lower powered anits 6 
wood lots into cash 


OTTAWA, KANS. 


limbs. Pulley for belt work 
o handle, wei FULLY 
GUARANTEED Cash in on fuelshortage 

OTTAWA MFG.CO. 601 PINE ST. 





‘ 
acre 
ene 


treatment method. This 
treatment is completely explained in e Ball 
Clinic's FREE Book. Write today. No obligation. 


BALL CLINIC, Dept. 5100, Excelsior Springs, Mo. 


non-surgical 





Do a Getter Joe 


WITH ONE OF THESE 


EMPIRE LEVELS 


EMPIRE TORPEDO LEVEL 
t = mw 
corners to tear pocket. Aluminum stock. Only 3 oz. wef, 


9” long. Has Level, Plumb, 45° Vicls. 
No. 26 $1.75 


——<—-— ) 


ALUMINUM LEVEL — No. 151 
Cast and Machined, a Beautiful Tool, with Patented, Re- 
movable Level and Viol. 
With 2 Plumb, 2 Levels, 2 — 45° Vials. 
24” $5. 50 26*... 
“Order “EMPIRE “LEVELS from your “local “dealer. 
Write direct for literature. 


EMPIRE LEVEL MFG. CO. 


7075S. 6th St. Milwaukee 4, Wis. 


BUILDING CONSTRUCTION | 


tion and ct Pp wood builds | 3 
2 Farm buile - oon low as $5 


Smatiest, most 
handy and accurcte 
Level made. **Cigar- 
shaped’ '—no shorp 


18” 


t and tiles = 

of sawdust and other compo 

insulated. with finished 

f and walis. Cement gutters 

oweled roofs and floors, 

bor saving ideas 

: mm ar id auto 

eo “l wir ac 5 r ways to earn 
‘ ated bo $1.00 

MANE. FURNITURE oF COMPOSITION cement sawdust, paper. asbestos, 

Hom>made cement me Part scrap wood, and metal make tables 

inclo sed sinks, lawn novelties and 


panels 


- ake 


_ rac —— st —— 

CURATE. “SHOP MACHINES, saws, drills, forge 

B cutters and many other things from old 
oO parts ar machine motors Illustrated, 50c 

Home MFG. ENTERPRISES, 50 selected home shop projects, 50c 

Special: All four booklets described above, $2.00 postpaid. No C.0.D. 

HOME INDUSTRIES, 13/8 So. 30th Ave., Dept. PS., Omaha 5, Nebr. 


abtnete chests 
r 500¢ 
HOw To. ‘MAKE “A 


athes tools i 


BANDSANDER 


NEW TOOL 


READY! 


WAR INDUSTRY'S 
MOST VERSATILE MACHINE 


Is Now Available 
TO HOME SHOPS 


Precision 


au 
Bearings 











BANDSANDER 


Cuts Fast, Clean— Saves 
Filing and Sanding Work! 
SHAPES © PROFILES © SMOOTHS 
BEVELS © GRINDS © POLISHES 
SANDS . CARVES . CLEANS 


Novelties . 
ttn Let the © war plant production - 


Plastics 
versati 





YourR ELECTRIC DRILL 


Has 100 Other Uses 


when used with K-Jax 1-2-3 Line 
1. for Wood and Metal Sawing. 2. for Metal Shearing. 
33. for Riveting-Chiseling and Drilling holes in concrete. 
Write for illustrated circular 25 
P.O. BOX 3044, DALLAS, TEXAS 





K-JAX, 
BROKEN OR 


WATCHES WANTED ""2xs%; 


all kinds, even Ingersolls. Highest prices paid for jewelry, rings, 

spectacles, gold teeth, etc. Cash mailed promptly. Write for Free 
Shipping Container 

Lowe's, Holland Bidg.. 


w moras CATCH ’EM "ss 
FISHING GADGET ; 
Hook eagprennngag 


Dept. PS. St. Louis 1, Mo. 





Sent 
Get Yours Now! 


77. GRAHAM-CAMPBELL CO. 
1409 Wainut St 
Kansas City 6, Mo 
4 $1 Bi 
hin Gadget 


Send 


quick! 


proved Mead Bandsander save you 
sweat and time on hand-filing and 
sanding jobs—on wood, metal, plastics 
A godsend to home craftsmen, hobby 
mode!-makers pattern-makers 
Handier than a grind 
ing tool sharpening drills, chisels 
too! bits. garden tools. This all-around 
itility too] works equally well on irreg 
ular surfaces or inside cut-out 
openings. Gets into places no others 
can. For example. to work inside a cut 
out opening. simy ead band through 
hole in work and in front of idler pul 
You can work to the center of 
pieces up to 17” wide! Table tilts back 
or forward for beve ne or chamfering 
contour. Table top is rust 
and-sweat B andsander operates 
on 14 h.p. mot t 1700-2200 r.p.m 
Abrasive sand surface passes work at 
nute cutting fast, cool 

is may be used for 


ists 
industrial shops 
for 


outside 





edges of an\ 








Pattern 
Shops 


Rush Coupon for FREE Circular 


Send no mone 


Shows 
use on y—simply 
INSIDE . 
cut-out pon Free avishly illustrated 
openings ’ be | ni Circular. Read about 
the machine amazed the ex- 
perts Surprisin vy low ost. Sold 
5 Days N tisk Money Back" 


on 
Trial. Ideal to give or get 


mail 


cou 


for 


MEAD SPECIALTIES CO. 
4114 North Knox Avenue 
Dept. 26 Chicago 41, Illinois 


"meaD SPECIALTIES COMPANY 
4114 North Avenue, 
Chicago 41, tilinois 


Dept. 


ur lavishly 


| Gentlemen: Without . e 
iF te e tool that takes the 


illustrated Circular 
work out of me w 


| NAME 
| ST. &NO 


STAT? 


| Ty 
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TOPS FOR 
WORKING 
MODELS! 


ONLY 
1 OUNCE! 


VITAMITE wet-cells for model airplane, boat and 
other miniature motors. Big-battery engineering, 
only 2% inches high! Check these other features 
of this wonder-battery: 


SIZE! Half the size of any other wet-cell! 

WEIGHT! Half the weight of any other wet-celll 

POWER! 2.2 volts, equal to larger batteries! 
LEAK-PROOF CASE! NON-SPILL CAP! 


Ask for guaranteed VITAMITE wet- $2 35 
cells at hobby shops everywhere! ° 


CONTINENTAL PRODUCTS CO. 


227 West 64th St. @ New York 23, N. Y. 














ou 
maAKE 
spare 


Beautiful Home Furnishings Yourself 


NO TOOLS...NO WORKSHOP NEEDED! 
Your spare time is worth money! Make 
these smart, modern furnishings for your 
home or as luxurious gifts for your 
friends! Styled by Paul Hudson Stanley, 
nationally known designer, these ultra- 
new accessories combine the natural 
beauty of clear-grained Harvest Oak and 
the trim lines of sparkling Lucite! 


IT’S EASY AND IT’S FUN! 
A tabletop Hobby! Each beautiful ac- 
cessory Comes in compiecte Kit form. All 
parts and mater ected woods and 
gleaming Lucite are accurately pre-cut 
and ready for assembly. Nothing to cut, 

ve or shape NOTHING ELSE TO 
tions guaran- 


' Step-by-step instruc 
’ 


ils of se 


sy assembiy, beautiful results 
HERE'S HOW YOU SAVE ONE-HALF! 
Leading stores now feature identical items 
at assembled retail prices exactly 
DOUBLE your cost for complete Hobby 
Kits! You SAVE ONE-HALF make 
CRYSTAL CLEAR your spare time PAY by building these 

LUCITE articles with your own hands! For Pleas- 


AND ure and Profit write today for free 


details of this enjoyable new Hobby! 
GOLDEN GRAIN 
HARVEST OAK HOMECRAFTERS GUILD Dept. F-6 


360 N. MICHIGAN AVENUE «+ CHICAGO] 








“JACKPOT” 


Home Model 
COIN MACHINE 


Great fun-maker 


Takes space A 14? 
or 25¢ a t 
balance ; Express Chic 


reece delivery Each, $198. 00 


Ht 
Cc “HO ICE 





Webl DISTRIBUTING COMPANY 


SOUTH KEDZIE AVENUE - CHICAGO 12, ILLINOIS 


OR COOKING & HEATING STOVES- = 
HEAT TOUR HOME COOK YOUR MEALS 
~~ WITH CHEAP FURNACE OFF = 
at NO MORE SHOVELING COAL OR 7, 
ASHES. New Fuelizer Starter Vapor 





ising System turns Cheap 130 Flash 
Furnace Ot! tnto Ol! Gas heat without 4 
clogging up LIFE-TIME GUARAN 44 a’. 


TEER against defects 0-BONUS ake 


OFFER FOR TESTING We willl let 
you try tt in your own stove or furnace for one 
nth Get Yours for introducing Big profite 


Be Gret. Send in your name 
NORTHWEST mFc. Co., Mitchell, So. Dak. 


New - Improved 
OIL FOR ALL --- 


wg, HOUSEHOLD- SPORTSMAN -MECHANIC 
Lubricates - Prevents Rust -Cleans Metal 


¥ 30z.\ wm s 
FIENDOIL 
REPAIR CRACK 
BLOCKS AND 


External! and interna! leaks in blocks, cyl- 

inders and vaive ports quickly and easily 

with LUSCO PLASTIC SEAL 

90 day Service Guaranteed or your nm ed 

back. Send money order or $ 

check for full pint—more than 3. 

sufficient for average repair. Pestpad 
OHIO 


is F. LUSK CO., 4620 EUCLID AVE., -, CLEVELAND 3, 


JACKASS 


CIGARETTE 
DISPENSER 


Something New! 
1000 LAUGHS 
NOVELTY SENSATION 
Lots of fun for you and your friends. By pressing the 
head downward the jackass will extend a cigarette for 
your guests. Movable head and tall, design shows 
Mexican wearing large hat and shawl sitting on the 
jackass. Silk screen picture. Four flashy colors bring 
out every detail. A swell gift for anyone. Order now 
Be the first to own one. Send cash or money order 
when ordering: you save postage and C.O.D. fee. Sent 
C.O.D. plus charge. PRICE $2.00 
SPECIAL OFFER TWO FOR $3.50 
$16.80 a doz. Special price in larger quantities. 
SPECIAL p ae my ms LIGHTER, $1.00 
nly One Sold With 
Each “JACKASS CIGARETTE DISPENSER” 
FARLEY SINEATH 
Manufacturing Novelties 
800 Eighth Avenue, Department New York (9, N. Y. 


today 
562-G Sth Ave., 








A GENUINE PACKED 
MUFFLER 


Reduces bock pressure 

ond increases engine per- 

formance Sandee time 

y proven dependable muf- 

flers are avoilable in sturdy steel or durable aluminum. Savings in 
gosoline will usvolly poy for one of these new mufflers 


Ford V-8 and 17” 

Mercury Duals Aluminum $20.00 
Singles fit in place of regulor muMers 
Chevrolet, V-8, Plymouth to ‘42—Stee! $5.50, Aluminum $6.50. Chrysler, 


Oldsmobile, Buick, etc.—Steel $7.50, Aluminum $8.50. Sondee steel | 


muffiers will outlast two regulor stock replacements. Sandee “Alumi- 
nums” ore guoronteed for the life of the cor 
SANDEE MUFFLER CO. 
7523 S. WESTERN AVE., LOS ANGELES 44, CALIF 








Don’t Buy Apparatus - 
BUY GOOD HEARING! 


Investigate the “ ATOMEER", believed the world's smal- 
lest and lightest single-unit hearing instrument — Full 
Power—5'/, Octave range—no separate battery pack— 
Audiometrically Fitted. Write today for information, 
THE MAICO COMPANY, INC. ~~ 
Dept. 706 Maico 4---— | a 1, Minn. 





























Low Price The OTTAWA ‘Buzz" Mast 


CLEARS LAND FAST! Powerful 6-HP | 


motor with friction clutch for safe opera- 
tion. Cuts down timber, brush and hedge; 
turn blade vertical; saw logs tolength.Can 
be equipped to fell largest trees. Has 

> clutch pulley for belt work ;guaranteed. 


OTTAWA MFG. COMPANY, 601 Brush Ave., Ottawa, Kans. 


SILVER SOLDER KITS! 
For Silver Soldering ALL METALS 


SOMETHING NEW, For Electricians, jew- 00 
elers, dentists, garages, field service re- 
pair men, plumbers, farmers, refrigerator, 
and all types of brazing and fix-it-shops, og 


KIT INCLUDES 





One 3 oz. Tube XCEL-FLUX “SS” Silver Solder Ay) 


Twenty 5-inch lengths (tota) 100 inches) of SILFO 

and EASY-FLO Silver Grazing Aree /e” - 1/16" 

and 1/32” wires, and one SY-FLO, 005” x I piri. 
TRIAL SIZE with 45 in. Silver Solder Wire $1.00 
PREST-O-LITE 4-in-1 TORCH OUTFITS 

For very fine to heavy Grazing & Silver Soler ine: oss, fete with 


carr ~~ ca * 50. Type MC gas tanks, 10 Type B. 
40 cu. tt. $12.50. Prices F.0.B. shipping point. “nse with order. 


AMERICAN PRODUCTS Con... 807 Lowell Bidg., Chicago, mm. 





ASBESTOS MITTS 
133 theylast twice as long 


These asbestos mitts for handling 
hot metal molds and shapes are 
reversible to fit either hand. Both 
sides quilted, wont shred or 
fray on rough, jagged material, 

Double wear, double life. Wool 
lined. All seams double stitch- 
ed. The answer to trouble- 
some problems. $2.20 a pair. 
Discounts for quantities. One 
of 4300 production-speeding, 
time-saving safety 
gloves, aprons, sleeves, spats, etc. Write 
for Free catalog. 


INDUSTRIAL GLOVES CO. 
6547 Garfield Bivd., Danville, tll. 
(in Canada: Safety Supply Co., Toronto) 





Magnificent Natural Color 
Wesco KODACHROME SLIDES 


HOw the baby volcano has grown! Three 
yeors ago Paracutin wasn’t any bigger 
than a molehill. Wesco slide No. 184 shows 
the active youngster in full color. It’s one of 
the marvelous photographic transparencies 
in an outstanding series of Wesco collector's 
items, which has cought for your lasting 
enjoyment the true spirit as well as the 
breathtaking beauty of Mexico. The series is 
port of Wesco’s incomparable “odd-a- 
slide’’ Kodachrome library. 
OVER 200 subjects to choose from, packed 
in individual envelopes with de- 50¢ 
tailed captions. 
—_— 


ec. 


Also SETS of 12 


Realistic beyond com- 
parison are Wesco 
slide views of western 
lakes, mountains, 
deserts ond missions... 
authentic and beouti- 
ful reproductions of Mexico, Guatemala, 
Howaii and Alaska, by such famous photo- 
graphers os Mike Roberts, Micki Carter and 
Father Hubbord. They can be obtained at 
50¢ each; or in sets of 12, in self-view- $5 85 
e 


ing panels complete with captions 


A Complete START for $4.95 


In case you ore not already a devotee of 
this fascinating hobby, ask your dealer to 
show you Wesco’s “starter set,” consisting 

a third-dimensional-effect viewer and six 


\ \\ \\\\\\\\N 


\ 


slides of your own choosing 
You will find the 
brilliance and keen 


detail of Wesco 
slides in no way 
diminished by being has x 


enlarged twenty 
to thirty times in Mi rs 
projection. 


Every Wesco Slide a Photographic Gem 
Send for a complete list of Wesco subjects, 
ith illustrations —yours FREE forthe usking. 
Western Morie Supply Co., 
28 Geary Street, Suite E, 
San Francisco 8 


KODACHROME SLIDES 
AND VIEWER SETS 


JUNE 
i946 267 











CALLING ALL MODEL PLANE COLLECTORS 
and HOBBYISTS! NOW AVAILABLE!! 


The Only Collection of Its Kind 
In the World 


ithes 


obtain your copy of Encyctopedia of 


W SUPERIOR CRAFT COMPANY 2:°":.52 422 f.02,°%'s" 


Suite 558. New York 17, N.Y. | 


wt SRC eee oe 2 2 
HOW TO CUT RAFTERS 


A 
ke y ' ach 
Ps BUILDERS*® TOPICS, Dept. S. Med. Arts Bide 
Ou 2 19° i - Wash t 
mad you t dealer or send Sx to Dept. 2-34 0 eric 
L Gr y Co.. Inc. Lowswile 2. Ky 
copy af T, e 1946 Famous Slugger 


Se ttle 1 
for your 


hw 
Yearbook. 


THE GEM MAKER © 


Ral 6 


SLUGGER BATS 


FOR BASEBALL & 


akera ssories 
Dept. M. Burlington, Wis. 


Ba1MFG.CO. Dept 
SOFTBALL or 


ER’S KIT Vi 
HITTLER R's I IY 4 | ay WAY 


1 ay spacial INSECT 
5. 1402 Chartes St LaCrosse ——" REPELLENT 
There’s no substitute for capacity 


seae== @\ “ WONDER” 
Whale thew spindle fea ELECTRIC BUTTON 


” tate re gies ei ——~y cal — w ever , 
. Ma " Te pilf 


ny it can be conceals ty 
and free ”) word tnstructior 
1 Al OFFER 

BUCK MFG. COMPANY North Aurora, llinois 


NEW TINY POCKET SIZE 
R A DIO! 
] ' Slips tn ree Wt. only 

3 ozs! ¢ plete, “RE ADY ™ as 


PLAY 
pee. 
os ‘ Mos pate nted fh ~y :? syoent. 
Stide Tuning Dial! No TUB! BATTERIES 
on PLECT i IN REQUIRED Little 
sid t for » ust 
CAL BROADCAST > 


GUARANTEED TO WORK 


; , . Send Only $100 
SHELDON MACHINE CO In 


ALIKE NEWEST PRA rhe AL NOVELTY! Get your PA 
a) ee, ee ae Oe. 


today. NOW! 
CHICACO 41 


PA-KETTE ELECTRIC CORPORATION apt PS-6 Kearney Nebraska 
POPULAR 








ENCE 








LOOK! : SERVICEMEN—CIVILIANS TOO! PROVES WONDERFUL 


sunt MILITARY WRIST WATCH to promptly relieve misery 


s Sweep Second! Radium Diail! and kill cause* of 


Swiss Movement 4 
Expert Swiss Craftsmen 


SUPPLY LIMITED— 
RUSH YOUR ORDER Helps 
A. fortunate purchase makes Guard 


this amazing offer possible. 


Latest military styling, red Against 


sweep second hand, and ra- 


dium dial—easy to tell time Re-Infection! 


in the dark. Comes complete 
with leather strap. A watch 
you ll be proud to wear or 
give as a gift. Here’s a product that really does what 


SEND NO MONEY-_PAy post it claims. It’s a Doctor’s wonderfully 
ONLY MAN $8.50 plus 85c Fed. Tax and soothing yet powerfully medicated 
$8.50 COD charges, or, send $9.35 with liq uid calle d Zemo. First applic ations 


plus 10° order and we pay postage. Return relieve itching and burning between 
tS within 5 days if not delighted. acked, peeling toes and aid healing. 


Hurry—Order Now—Supply Limited! Ze ‘mo actually kills on contact the 


AMERICAN MERCHANDISING CO., Dept. PS-W vicious germs* that cause and spread 
12 Adams Ave. Montgomery, Alabama this trouble. That’s why Zemo has such 
an amazing record of continuous suc- 


i - ” cess. First trial con- 
vinces. All drugs tores. - ZEMO 
Only $3.50 each Each volume contains over 


3 different volumes 100 welding designs. Write 


j, $10.00pesipcid ~— Hobart Bros. Co. Box P-561,. Troy, 0. . —— —_—_—_—_ 


FREE RADIO CATALOG 


Lotest radio and electronic parts and 
devices, newest ham gear, godgets, 
wor surplus items. All in this new 
FREE catalog. Don’t delay, 


BURSTEIN-APPLEBEE CO. 
1014S McGee, Kansas City 6. Mo 


























ee . 350 cuTs PER MINUTE 
gE L oO W E R COOLING Make money sawing wood. Use Ottawa—fastest cutting. Cuts 
HEATING jarge, small logs easiest way. Fells trees. One man operates. 
Cooler supplies, Pads—pad frames, Cooler Thousands in use. Built tolast with heavy, stiff saw blade. Pos- 


Pumps, Fan Blades, Gas & Oi! conversion burn itive safety clutch control; uses power take-off any tractor. 
ers. Forced air furnaces. Wanted Men to sell OTTAWA MFG. CO., D601 Forest Ave., Ottawa, Kan. 
a] 


and instal! our conversion burners and furnaces 
PEERLESS SALES 4218 Sheridan Bivd UNCOLN 6. NEBR. P ar 7 


, THE “POCKET-SIZE” | 
* MACHINE SHOP 
PUT THIS “WAR VETERAN” TO WORK — 


rrinding ar S pate’ 1g jobs in toc rooms ar 
€ ' peed and ve i 








Pin dise *_ automatically 27,000 
R.PLM 


Mato. SAW COMING Snarpening 
Money- Back Guarantee _ pme! Moto-Saw Finishing 
Ask your Dealer ae Gvemet Moto- Toole the sensa- Touching Up 
and accessories i r electric Sanding 
fa ‘We 8 mad prepaid if scroll saw . Dritling 
anies order, $2.00 will be back ‘as Mortising 
soon as materiais Engraving 
are available. Burring 
Grinding " Scoring - Dressing 


DREMEL MFG. CO. Dept. 126-F Racine, Wisconsin 
‘Vous 269 


It C.0.D. for balance ' 
day for FREE CATAL‘ 

















Quick Change Gear Box for Atlas, Logan, 
Craftsman and Power-Kraft Lathes 


Cut threads from 
4 to 224 per inch 


Approximately .003 feed 
for fine turning 


Only 


$7900 


F.0.B. 
Chicago 


Sold on 
money - back 
gvarantee 
if not 
satisfied. 


onstructed of all-stee!l gears in aluminum 
New reverse switch 
Easy to install 
main 


This gear box is 
casting with bronze bearings throughout 
furnished Box for Atlas Lathe 
Full instructions with shipment. Speedy production 
tained accuracy. Easy to set. Prompt delivery. Write Today 


THE O’BRIEN MACHINE CO. 


PS-6 1620 Highland Ave. 


with Gear 


Dept. 


! 


Chicago 26, til. 


MORE THAN i, — hae ee 





NOW AVAILABLE 


PLASTICS 


CATALOG and HANDBOOK 


FUN AND PROFIT AHEAD 


Plastics, colorful and glamorous mate- 
riols of the future, offer you a fosci- 
nating hobby — or a profitable plastics 
fabricating business of your own. 
CATALOG LISTS NEW MATERIALS 
Ready now, the new 40-poge Carmen- 
Bronson CATALOG gives you complete 
prices ond dota on all materials you 
need. Plexigias, Lucite, Bakelite, 
Lumorith, Lignolite, Tenite etc. in 
sheets, rods, tubes ond special forms— 
crystal-cleor and in many rich, glow- 
ing colors. Catalog also lists numerous 
cements, dyes, compounds, occessor'es, 
supplies and semi-fabricated kits. 
HANDBOOK GIVES INSTRUCTIONS 
The new Cormen-Bronson PLASTICS 
HANDBOOK tells how to fabricate 
plastics easily ond simply into beauti- 
ful objects for gift or sale. Contoins 
construction plons for many simple and 
odvanced projects. Profusely illustrated. 
Gives practical advice on how to stort 
business in this profitable field. 
10¢ BRINGS BOTH BOOKS 
Take the first step TODAY toward your 
brilliant future in plastics. Send only 
10 cents NOW for your copies of the 
Carmen-Bronson CATALOG and Car- 
men-Bronson PLASTICS HANDBOOK. 
CARMEN-BRONSON COMPANY 
165 East 3rd Street, Dest. 


your 


LAR 


270 : 


6-A Mount » nepal N.Y. 


HANDY ASSORTMENT 

5 Ibs For Mechanics — Garages $198 
bd — Workshops — Home Use 

SCREWS @ NUTS @ BOLTS @ WASHERS 

RIVETS @ SPRINGS @ GRACKETS @ misc. 


t eritable 
ie es for 


guar 
$1.98 


000 


SPECIAL 2 rtments ver 2 
ww $3.6 


Hudson Trading Corporation 
JN 1519 N. Wells St. 
ae 10, tii. 





“TELESCOPING MEASURING TOOLS 


Measure All Holes, Slots, Etc.—5/16 Inch to 6 Inches. . . 
Gives vous an icrometer Accuracy ont urements 
NISH YOUR OWN SET 0 FOUR TOOLS 


Only $995 Coo. 


Core Uomal Senet Rectal Charge 
ART OF THE MACHINE WORK ALREADY ene SY ONL 
we LATHE WORK NECESSARY TO COMPLETE. \ ~M 
Knuriing. etc already done mit in u ides all 
sachined); simple drawings. and detatied tnstr 
h with — and we pay postage 


Tamayo Gif ? for 
Your Service Man / 


= Selid Gold Souvenir Service 
of World War Il. A beautiful anc 
sthentie ring that your service man wil! 
* proud to wear and cherish forever. It 
plainly shows that he is a Veteran of our 
Armed Forces of World War Il. Availabie 
o all sizes, We pay tage and $6. 00 


No. 1214 ee arene 
10K Solid ito 

Send tor (_® of Service” Jewelry. 

EDWIN W. LAWE CO.. Dept. PS, 32 W. Randolph St., 


ag 


Chicago 1, 





with 
RED LATEX MOLDING COMPOUND 


Earn money. have fun; make your own molds for piater objects 
Produce novelties and gifts for home and to se 

RED LATEX MOLDING COMPOUND (60 dens ty 

able in quart and gallon quantities. Gives perfe 

to apply. Send for complete information and prices 
SUPPLY co., Dept. G3, 474 Lilly Ave., Columbus 5, Ohio. 


UL NaS for TRAILERS, FARM WAGONS, 


OES and UTILITY 
Al = - as 


t = — rc 18 
2.000 Ib capacity 58” track 


Ada; table to 
Ford. Chev.. Ply ad whee af SPECIAL 


ken Bower BT “3... Departure $745 


nes No. 09074 and 


uded) Send 
F.O.B. 


Types Quoted On Request tmmediate Delivery 
DETROIT 


—Forged Stee! Coupler Balls 


SPARTAN INDUSTRIES 8713 McDongail Detroit 11, Michigan 














S "FOR. 
—— = acents 


“Blue print 27 x 36° now printed on both sides 
showing squares full size. Shows how to find 
the tength of any rafter, find any angte in degrees, frame an 
polyfon three to sixteen sides, read the board foot and brace<- 
table, octagon scate. rafter tables, many other uses, can be 
scated down tor model work as well as full scate traming 
chart cnanging pitches to degrees 


Dept Kalamazoo 81, Mic 


EASILY »0 EXPERTLY 
PAINTED~"-LETTER PATTERNS 


SIZES & GIVES \JOHN E- RATIN / 


SHOWCARDS Sie a 


cwrcace § Si, ttt, 





HANDY KIT ot TOOLS 
POWERMe TRE 


Millions now in use. \ Adjustable 
2-Lites: spotlight p/us \ End Wrench 
floodlight. Runs 80 to Lock-on Wrench 
100 hours on one bat- Pipe Wrench 
tery. Rugged. Lenses Gripping Tool 
don't break. At Hdwe., Pliers 

sport, electric dealers. Hond Vise 


Clamp For home, car, shop 
13° 


garage, farm 
parts! RY 


DELTA ELECTRIC CO. 


MARION, INDIANA 


Precision-Machined solid aluminum 


CIGARETTE LIGHTER 
Lightweight—beautiful design— 
perfect workmanship—made to last, PRESSURE LOCK 
$1 29 Postage Extra 


t ©.0.D postage add Money refunded tf 
Ey a WRENCH 
Fits as it Grips .. . and it HOLDS! 


At last — a wrench, pliers, vise and clamp 
all in one tool. Gives a tight, slip-free grip — 
without fussy adjustment — on any shape 
piece that you can get hold of . . . nuts, 
studs, pipe, short, broken or irregular pieces. 
More than a ton gripping power .. . applied 
and locked with one hand, and released with 
the flick of a finger. Stays locked until you 
release it. Serves as a vise or clamp... or as 
a toggle press for gluing, welding, straighten- 
ing, etc. 


a Pe reget gt pe 
‘ oll ick mt - extra 

a andi n 

* oF ting device t the thing for a real Duly 4th « potebrathx nm 

ro ORD ov ply limited—money refunded if not com- 

tely satisfied 

@ Piston 


ONLY . $1.49 
PISTOL & ELEVEN PACKS ROLL CAPS (2750 SHOTS) $2.50 
EXTRA CAPS ONE PACK (250 SHOTS) . °o 


Cc Cc GROF FOR FIREWORKS 
es se 6 WN. BROAD ST., LANCASTER, PA. 
SESS SSSESEESSSeSeeeeeees JAWS ALWAYS PARALLEL 





’ BMC Pressure Lock Wrench will take a locking 
Here's a 

grip on any size piece up to 1" — with the jaws 

New always parallel. That 

en : with a cutting range of 5/8” to 2 "2 a > exclusive, patented 

feature prevents 


Two Bruno Adjustable Hole Cutters in ore. Three sounding of ute... . 
one convement kit for home users, mechan supoly 
" * assures even pressure 


ics, farmers, technicians! High speed stec! 
blade cuts clean, fast holes in metal, wood 
plastics. Quickly adjustable and eas used as a vise or 
sharpened. For drill press, portable drill o. *. Max. I clamp. Ideal for the 
hand brace. Money back guarantee! -- . $3.50 tool kit of your car. 


and a firm grip when 


aw opening 


iT CONTAINS At olf 
p vows CUTTER K a peice Sobol 
a $3.00 |Sores or 

write 


smann Size 
1/4” st. shonk sie"—1 2 
2/2 


Se yma ve 00"| By BMC MANUFACTURING CORP. 
BINGHAMTON, N. Y. 


9330 Sante Monica Bivd 
Beverly Hills, Calif 


JUNE 
i946 21 





PAP: 


ty, at 


SL? .. PROp 


use FE PLASTILINER 


ae AT wonev 
Eu PERMANENTLY Mocca 


ONE APPLICATION LASTS FOR LIFE OF PLATE 


ASTI- LINER 1 y developed 
It is NOT 


= dental plast 


SAFE AND EASY To USE 


PLASTI-LINER ! rritating 
hase tastele mooth, molds 


mout} No heat , ». Just y ster 


say users 


Have had 
j I have told my 
d ll o i th false teeth use 
It really w Mrs. E. 


“Excellent Results” 


PL ast I INE R. 


r etent taff der 
FREE! ° a cour lane ooukhones 


ate | 


SEND NO MONEY — ORDER TODAY 
PLASTI-LINER CO., Dept. 70 
Walbridge Bids 43 Court St., Buffalo 2, N. Y. 
Rush PLASTI-LINER with 
I will ; Postman $ 


charve AP. return pack e for 


$1 tor ‘urreR. R 


4 Name 


i! A ddre 
t Zone State 


You Save Postage by Enclosing Money 


tist will ans 


complete directions 
plus postage 


refund if I 


} $2 » Both t 
ft 
* 


Say You Saw 
It In Popular Science 


BENJAMIN aie 


ARE IN PRODUCTION PISTOLS 
ORDER BENJAMIN AIR RIFLES & BENJAMIN AIR PISTOLS 


4 DEALER. Send for r day - fom ny | an4 CG omplete 
t TODAY. Both Ca i n Pellets are 


AIR 


BENJAMIN AIR RIFLE CO., 811 MARION ST., ST. LOUIS 4, MO. 


2924 Logan Bird. 


RADIO PHONES » $9.95 


Pesteata $9.9 


— 
king of ELECTRIC SWITCHES 


Versatile Switch of a Thousand Uses 
Miions in Post Wer Applications 

F is 
‘ is 
ank 


‘ 


KING PRODUCTS TT. BATAVIA 1, ILLINOIS 


FREE!! nosey exrauoe 


Over 1000 items - Over ase onctnongul 


Our new 40 page 


ers. Hundr of models to 


' THOR’ i 6H Pp a iced tor — 20 PF P 
AMERICA’S HOBBY CENTER, INC. 
Dept. S66, 156 W. 22 St., N. Y. 11, N. Y. 


Every man whe owns a workshop should have e 
copy of this new authentic catalog of Ma 


the bigge ie 

States. Replete witt 

tions rices. Prot 

listed 

of print opy-—Get s today 
Price of Eatalos “Refunded on First Order 
ever $5.00. Send check or Money Order t 

CENTER TOOL CO. 
152 Centre St.. New York 13, NW. Y. 


PICNIC STOVE 


and TRASH BURNER 


Looks like tree stump made of durable rein- 

forced ydite nerete i ural gray 

t cha reoal pan 
satisfaction 





it pr repaid east of Rockies. For 
ipt ive circular write to 


Ww. 0. "JOHNSON CO., Dept. PS-5, Omaha 6, Neb. 


\WANTED 


1000 FOOT SUFFERERS 


to test CUSTOM MADE RESEARCH FOOT BAL- 
ANCERS at our risk. Amazing foot relief awaits 
you. Rush name and address for FREE 
Offer and Foot Analysis Chart 

KINDSCHI FOOT APPLIANCE PRODUCTS 
Dept. Ci 321 W. Jefferson Oatias 6, Texas 


ent of Coils, Condensers, Trans- 
my on An experiment- 


“MARKO SUPPLY, Dept. P.S 
j chine 47, Ti. 


Your Favorites are Returning — Watch for Them 


BASS a FOOTWEAR 


SPORTOCASINS sx soors 
roast 4 smoorn 
On THE farewar ON THE SLOPES 


STREET, WILT 





Wheel Kit No. W.K. 50 for Home Wheelbarrow Wheel Kit No. WB 
Craftsman, 2 whe 8x 1.75 758 (on 10 x 2.75 zero pressure 


inum) wit ind tire 1 face), with cast alu- 
earings ot * ball 1inu wi hier ind two “*,” ball 
e and fittings. Load earil - Xl wheel pac- 
7 in lars, and mounting brack- 

f $10. oo ets, Sat tor for industrial 

5 rposes Tested for 500 Ibs, 


venile Coaster wagon wheels kits. Be ' "rit r.O.B $14. 50 


Wheel Kit No. W.K. 75 for Home ciful } gauge disc tee wheels, ar 
Craftsman. 2 wl © 10x1.75 S-LLER Re lier Bearing with 10x1.375 


: : é semi-puncture proof tires, with two Kit No. WB 200 One 10 x 2.00 
cast aluminum) with °.” and . nd fittings: 10¢ 


* Oilite bearings ! “ ball vad test per set of f . $] 2.50 wheelbarrow wheel kit. same as 
' rice-—F Kit No. WB 758 « 


bearings, axle and fittings. Load F.0.B. Factor; 2 a ee 
test, 125 Ibs. per ‘an also be had with Heavy Duty Tires tire (1-',” face) and tested for 
i Test per set of four, 250 400 Ibs. Price 
set. Price $] 2.00 Ibs Price — F.O.B Fac- $] 4.50 F.O.B. Factory $] 9.75 
F.O.B. Factory roe R 
All axles are standard 20” yp except wheelbarrow, which are 9” lengths. $ .50 charge will be made 


for each additional foot. Sold direct by manufacturer. ORDER TODAY. Cash, check or money order. $1.00 
deposit required on all C.0.D. orders (not refundable). 


WELLER PRODUCTS IN Cc. , Dept. PS-6, 2307 N. 34th St., Milwaukee 10, Wis. 








Again Beltone reduces size of 


AMAZINGLY IMPROVED jy 


ONE UNIT 


— AID 


About % size and weight of ad } 
wid-ttyte Roden aie, a SOTINY! SOUGHT! 
Amazing “X-Cell” outperforms units 5 times its = YET EVERYTHING SOUNOS 


size' All one unit—no cumbersome separate bat- & 
aie - CLEARER-7TRUER 
tery pack—no battery wire nuisance—no “harness 

Comfort-Curv design—wafer-thin case! Increased 


BELTONE HEARING AID CO., Dept 
1450 W t.. Chi 


08. Li 
COUPON Gentlemen ” Please e "me FREE Beltone 


noises. Ever-level full tones bring back clear, Hearing Aid booklet. No obligation 


lifelike hearing. Find out WHY there are more NOW 


Beltone one-unit Hearing Aids in use than all aida 


Y the rs combined 
, BOOKLET 
BELTONE HEARING AID CO., 1450 W. 19th St., Chicago 8, 


power gives better hearing under all conditions MAIL 
Range Selector to filter out annoying background 


1946 293 








Amazing 10-Day 


FREE Trial Offer 
és SUN ‘ 
GLASSES 


up ro $18! 


Never before an offer like this! Gen- 

uine 12 Karat Gold-filled aim CORPS 

type SUN GOGGLEs complete with 
ray~- absorbent,“ No Glare’’ lenses, ground and pol- 
ished before curving+ Pearloid SWEAT BAR and nose 
pads —crush-proof case included. 


10-DAY FREE TRIAL 


Send no money, pay no money until satisfied. Mail 
coupon: sun goggles will be mailed postage paid. Wear 
them 10 days if they're just what you've wanted, 
send us $6.98 — otherwise return glasses. You don't 
risk one cent. But order today, supply ts limited. 


PAY NOTHING UNTIL SATISFIED! 


MIDWEST SCIENTIFIC CO., Dept.FT-200 ! 
1148-1160 W. Chicago Ave., Chicago 22, mi. ! 
Please rush Air Corps Type Sun Glasses complete 

P proof case. I agree to wear them 10 

d you $6.98—ot herwise I| will return 

, and | will owe you nothing, 


ther t 


PLEASE PRINT PLAINLY) 
— oo ee ee ee ee ee ee oe oe ee ee ee ee ee 


IWORLD’S LOWEST PRICED 


ADDING MACHINE 


ST POCKET Si 


IDEAL. FOR BUSINESS OR PERSONAL USE 


FREE 
RIAL st or purse. Guaranteed 


ONLY $950 “hy > o ' ‘a 8 a and as 


! 
I 
I 
i 
I _ 
+r 
' 
' 
i 
I 
' 
' 
t 


roTa ch ‘ ing many 

cosr n Nc a toy. Substan- 

SEND NO MONEY t stee guar- 

Each Gaby Cat te f igainst defects in 

culator in Beau re positively can’t 
rich took 

r of equal quality for 

4 tt ACCEPTED AS THE 

FINEST LOW PRICED CALCULATOR 

FOR OVER 30 YEARS! Operates with a 

lich inger Adds ibtracts 

ts up to ten li- 


ytman 

‘MONEY BACK IN 10 

NOT DELIGHTS PD! «(If outside 

AGENTS WANTED 
CALCULATOR MACHINE CO., | Mfrs.) 

= pees 248, GLENVIEW, ILLINOIS 


LAR 


Days it 


£ NCE 





PLEXIGLAS 


The Crystal-Clear Versatile Plastic 
Colored And Transparent 


Our complete warehouse facilities afford you great savings 
on guaranteed Grade ‘‘A’’ Plexiglas 


ORDERS PROMPTLY FILLED 

CLEAR PLEXIGLAS SHEETS—NEW PER SQ. FOOT: 
1/16 $1.24 3/16 $1.97 
1/8 $1.61 1/4 $2.34 


COLORED PLEXIGLAS SHEETS ADDITIONAL 
Add 10%, for packaging on orders under $10. 
Wrette for free iterature on Plastics and a > work the 
request for . ete ine of rod . 
in al ! ‘types of plasti Also dyes, cement 


HOUSE OF PLASTICS 
7604 Fenkell_ _ Detroit 2, Michigan 


war 


- ate 1 
bufing: compe unds 


nuine 
Gt PRE 

Banner 

has always 

been right there with 

the newest and best in fire- 

works. Now we give you JET PROPUL- 

SION ...an amazing rocket plane that can 

be used over and over again. Write quick for 

details of this newest sensation in fireworks. It's 

@stounding. It's colossal. $s 95 

BIG SPECIAL OFFER 495 

Giant assortment of over 150 pieces, including 2-8-5 inch sa- 

fotes, star shells, aerial bombs, flower pots, skyscreamers 

battle-in-the-clouds, Roman candles, tubular salutes, and 

many others regular $5.15, retail value it only $4.9. 
Rush your order. Supply limited. Catalog FRE 

Inc. 


BANNER FIREWORKS MFG. co. 
DEPT.112 TOLEDO 12, OnIO 


NEW MINIATURE RUSTPROOF 


IDENTIFICATION TUBE 


‘Positive Identif t t< 
Dogs, Tackle Boxes. ¢ I lief Cases. Luggage. F 
Send 25¢ Today tor 1—Speciat s for $1.00. Write now to 


CHARLES A. KRAUT, 2048 N. St. Louis Ave., Dept. C6, Chicago 47. Hil. 


NOW! SAW and BROACH on your own 
DRILL PRESS with the K-M ATTACHMENT 


It's easy to convert your drill press for hacksawihg 
gsawing, broaching and hing with the new K M 
Attachment. Can be installed in less than four 
minutes— fits any bench drill press— 10-day money -¢ 


back guarantee. Send check or money order to— 


KUSNERY MANUFACTURING CO. 
[327 East Maxlow Hazel Perk, Michigan : 


The prayers of the most worthy people often fail. Why? 
The unworthy often have the greatest health, success, 
riches and happiness. The best, smartest, and most in- 
dustrious people often have only pain, poverty and sor- 

row. Why? habs rty years ago, in Forbidden Tibet, behind 
the highest mountains in the world, a young Englishman 
found the answers to these questions. His eyes were 
opened by the strangest mystic he n.et during his twenty- 
one years of travels in the Far East. Sick then, he re- 
gained health. Poorthen, he acquired wealth and world- 
wide professional honors. He wantsto tell the whole world 
what he learned, and offers tosend a9,000-word treatise, 
FREE, to everyone who asks promptly. It is a first step 
to the POWER that KNOWLEDGE gives. There is 
no obligation. Write for YOUR FREE COPY today. 


INSTITUTE of MENTALPHYSICS, Dept.X-261 
213 South Hobart Bivd., Los Angeles 4, Calif. 





HERE IT IS! row MICROSCOPE 


what you have been. waiting f 
d 


or 
onstr 

‘WITH St [ENT IFIC 
PRICE 


= $1. 98 


Sc Postage 


ge 
THE TOY 
t is ideal for hob- 
pator 


and E A NEW 
WORLD RIGHT B E 
FORE YOUR EYES 


ORDER YOURS NOW 
SE 


* 

&, 5 

ye 
= 


fh 
J 
Ts 


15c extra postage 


SUNNYSIDE MAIL MART 


Cry 
ey 
— 

S 





48-Suggested Floor Plans-- 
cane soangquey ee sangrouaes 


Build-Your-Own for next 
? season's healthful fun. 
i floats Send ¢ heck or money order, 
45 t 2.00 postpaid 
*"WOODBECK PUBLISHING co. 
214 Winchester Place, Grand Rapids, Mich. 





ene ee 
THE NEW QUICK TRIMMER 


Something New! Trim your hatr with 
J expersence 
} comes on 


a 


noves hair from legs—a —~ its 
air-cut t 

own hair or 

Send 59c and your Co 

will be sent at once 


the whole fan 
mb-A- Tr m 





SPECIAL OFFER 
Send $1.00 for 2 
Comb-A-Trims 2 for 1 
and save 18c 


COMB-A-TRIM CO. 
Dept. 5-7 


Utica 1 Tools 


' > 











S Extra Biades 
(Year's Supply) 25c¢ 


1734 Carew Tower Cincinnati, O. 








Pliers for 
Every Need 


ASK YOUR DEALER 





hile Wi-) te) mile) ic] a Uasele) 
CORPORATION © 
UTICA 4, NEW YORK 


*FOOT* 
SUFFERERS 


co cTteSt | 
os 


are easily 

adjusted 

to the pe- 

culiarities of 

each individual 
foot. 


AIR-FLOW ARCH- 

EZURS are non- 

metalic, soft and 

flexible. No elastic 

ard construction! They have proved their worth 

by giving cushion comfort to thousands of grateful 

men and women who wear them and are recommend- 

ing them to their friends for fallen arches, pains in 

the feet and legs, burning callouses, and tired, aching 

feet. Airflow Arch-Ezurs are not a bulky, clumsy 

apparatus, but alight, airy support to wear in the 

shoe at all times with ease and comfort— they com- 

bine the latest features for foot sufferers’ individual 

needs. They fit into any regular shoe. ALL SIZES 
including widths. Write factory direct; save t 

money. We pay postage if money accompanies order. 


Cc. H. STEMMONS MFG. CO. 
300 E. 5ist St., Dept. 15 Kansas City 2, Mo. 


CHANITE SELF-WELDING FLUX—REPAIRS all 
ELECTRIC HEATING ELEMENTS. So 5s a 
anyone can make repairs in your 
burnt-out electrical appliances— —— toasters, 

Guaranteed nothi ng like it. From o mines to 

package. $7.80 per de z. Stick 


form 25c¢. $2.0) 
CHANITE SALES COMPANY. 914 South Main, Fort Worth 4, Texas 


stoves & etc 
our applian $1.00 per 


OO I, 


"New! Complete! 
He ‘SED E GD 
¢ ATAL@O = 


mor nigesie NOW! Send For Your FREE Copy! 
Radio sets...radio kits (incl : 19 Popular Mechanics Kitg)... 
radio part troni | r and- 
ard li ne s of px \ 
and pages of what y 


C atalog, ready now! Ru 


\ 
LAFAYETTE RADIO CORPORATION 
CHICAGO7, ILL. 901 W Jackson Bivd. + 265 Peachtree St ATLANTA 3, GA 


§ CONCORD RADIO CORPORATION, Dept. Ps-66 
901 W. Jackson Bivd., Chicago 7, Mm. 


Rush FREE copy of new, complete Concord Catalog 























Famous Barron DRILL PRESS 
Accessories... 


Spiral Flute 
ROUTER BITS 


Multi-Purpose 
WOOD PLANER..$7.50 


Rotary Surface Auxiliary Drill Press 
SANDER .. . $5.95] TABLE . $8.85 





Write for FREE Catalog 
BARRON TOOL CO., INC. 
370 Architects Bldg. Detroit 1, Mich. 


BARRON “woRk SHOP US 


BREATH TAKING BEAUTIES! 


1M FULL COLOR FOR ART STUDY 


For Maximum Rust Pro- 

tection AMERICAN 

DRIPLESS OIL iatro- 

duces a new high —ex- 

ceeds U.S. Army require- 

ments. Flows and pene- 

trates quickly thea 

erts to «a long wearing, rust proofing film 
stays put’ and tubricates perfectly from 

20°F. to + 200°F. Truly better of! for home, 
workshop sports kits, omce—on finest guns 
and mechanisms bearings, tools, appliances, 
etc. At Hardware, 5 & 1@c, Sporting Good Stores, 


AMERICAN GREASE STICK CO. 
| ZZ MUSKEGON, MICH. 


POPULAR 


216 SCIENCE 





SPONGEAWAY 


Checks 
sented, 


wm u give vourserat hing dog quick 

e! isponge him with 
Sponge-Awa 

itching; kills any 

Also promotes 

f hair. Don't 

h himeell into 

ntinue sul- 

ttle makes 2 


or depart- 


<n Send aie, 
ine TOOLS € EQUIPMENT for DEVELOPMENT 
work WATCH MAKERS TOOLS: 


CATALOGUE 


of Precision Tools, Equip- 
ment for Development Work, 
for the making of New 
Wortds.— When requesting 
catalog state nature of your 
business. 

“Mail Orders Only” 


7 “coun EES DOWE, ccs 


Spee powL 34 MALI NORTH PLAINFIELD, N.J. la 


SIGN MEN EARN WELL 


1 . Sian SERVICE, ‘soaa Newark. Dept. S- 102. ‘Chic ago +h wy 


PSORIASIS : RID YOUR SKIN 


WRITE FOR 
SPECIAL 
NO RISK 

OFFER 











for DRY ECZEMA. SEND NO Fc Rr x ' 


K OFFER. I 





ter-Howell Labora- 
. w. Y~. 


‘ Send § Ca 
tory. 457 Schenectady Ave., Dept. ™-17, Brooklyn 3 








Say You Saw 
_ It In POPULAR SCIENCE 


for ONLY *E 
MICKEY MOUSE VIEWER 
and No. 1 Film nine 


MICKEY MOUSE VIEWER 

full-coly film strips 

WALT .tSNEY feor 

WALT DISNEY flies 
Please send me 
Please werd me MICK 
film strip for only $ 

) Please send me indi 
number for only 25¢ each 


Rem monce enclosed tor $ 


SEE YOUR DEALER FIRST 
CRAFTSMEN'S GUILD 


Dept PS-6, 6916 Romaine % . Hollywood 38, Colif 





2 Sia TOE PANISH 


PAT HOME he Quick Ex 


NOW! Learn to read, write, speak Spanish the new, 


quick easy way. Costs only a fraction as much as other 
courses. Only 3 records. Only 3 easy steps to each lesson. 
Written by an American for Americans. So easy to 
understand that anyone can learn quic kly. Big asset 
in business and social life. Simple as A.B.C No extras 
to buy. Money back if not completely satis fied. Supply 
of records limited. Rush handy coupon foday. 


Start now! Send for this Quick Record 
Course today! Written by Frank He nius, $604 
world famous ling suist! Dramatically new! 

Amazingly simple! Almost miraculous! Tax Included 


ORDER DIRECT—TODAY—PROMPT SHIPMENT 
c.—— — - UTILITY STORES ----- 


117 South Wabash Avenue, Dept FF-32, Chicago 3, Dlinois t 


( Enclosed find $_ for which shi at once CF) QUICK } 
SPANISH RECORD COURSE at $6.04 for Complete Course, 


Name___ 





lease Print) 
St. or R.F.D 


{ City Zone State. 
(Established 1906) 


l~~~~-~-~-~--~-~------s 











LOCATES TROUBLE INSTANTLY 
IN. ALL ELECTRICAL DEVICES MOVIE NEWSREELS 
HANLAN APPLIANCE TESTER | BRINGS YOU &mm E 16mm 


In this single untt are combined all the necessary 
tests for examining every appliance. Checks ther 
mostats ur r actual working conditions Tells 


instant it opens or closes. Controls the heat on 
solde ring ir * Prevents over-heating Tests 
continuity en circuits, ete Checks automatic tok 
irons vacuum leaners motors shavers bulbs variety of breath- ing 
appliances with }.way switches, etc. Great time MOVIE NEWSREELS cre now 
Pat. Pend. an ver! ONLY $10.95 COMPLETE available in gorgeous, colorful 
Kodachrome. New 8mm and 


FREE with each oon een, Complete Practical Course in . 
electrical appliance repairing. WRITE FOR CIRCULAR, lémm subjects include: 


HANLAN CO., 1419-B, West Jefferson, Los Angeles 7, Calif. ‘ “SCREEN TESTS’’ featuring Hel- 
- LE a lywood's most beautiful and 
A BARKrL-ROLL talented Pin-Up beauties. See 
h these stars of tomorrow as they 
OF FUN IN EVERY tT = model the latest alluring Swim 
; Suits 
“DIVING EXHIBITIONS,” 
Olympic Champion, Queen of 
The Springboard, does her stuff 
for the slow-motion color 
camera. ALSO MANY OTHER 
FASCINATING REELS 


For Illustrated 
SEND ONLY catalog and 
25° SAMPLE FILM 
STRIP IN COLOR 
VSseeeeeeeeeereeE 


MOVIE NEWSREELS, DEPT. PS6 Check Here 
Box 2631, Hollywood 28, California 8mm 
l6mm 


Enclosed find 25¢ (coin or stomps). Rush latest 
MOVIE NEWSREELS Catalog and SAMPLE FILM 
STRIP IN COLOR. 


NAME 
ADDRESS 
city ZONE STATE 





FLIGHT A NEW GAME OF THE AIRLANES ... 


New, exciting, and fascinating, the gome of “Flight” brings the the'll of 
is the first, practical oll-Americon 





the aiclanes into every home. ‘Flight 
on to be introduced on the market. “Flight combines the 


gome of aviat 
th individual skill to produce one of the fastest 


factors of aviation w 
moving, most exciting games ever to be invented Teen agers find excite 
ment in ploying for totol points while adult 00 
groups may use chips to make this gome the 4 
fostest medium of exchange of any gome played POSTPAID 
Send for your gome today. Introduce it to your 
friends. Ideal for gifts or prizes Agents 5 Wanted 
, deta! 
Pv St ey be ce eee Write f° 
P.O. Box 3453 Terminal Annex e Los Angeles 54, Cal. 


es 
SOZr-->z 





EVERYTHING YOU 


IN THIS.““2-VOLUME REFER 


WANT TO KNOW ABOUT RADIO 
ENCE LIBRARY”! 


A MOUNTAIN OF RADIO MATERIAL 
IN THESE TWO GIANT BOOKS! 


Let these two great books show you how to build 
and repair all types of radios, FM receivers, port- 
ables, radio-phonographs, shortwave sets, high fidel- 
ity amplifiers, wireless record players and recorders! 
No matter what you want to know, you can find it 
in a jiffy in these two wonder volumes—for they 
take you from basic soldering and splicing to build- 
ing big radio-phonograph combinations! 


Together these 2 books complete your home library! 
"Everybody's Radio Manual’’ gives you vital fundamentals, 
raches you how to “‘trouble-shoot’’, read blue-prints, stop 
interference, improve old receivers. ‘‘Radio Fdr the Millions”’ 
rings you complete wiring diagrams and step-by-step in- 
ructions for building 78 radios, phonographs, recorders! 


YOURS AT A BARGAIN PRICE! 


wo mammoth books like these, crammed with hundreds of 
ictures, diagrams, tables, codes, definitions and plans should 
ll for at least $3.00 apiece—but you can have oth for the 
argain price of only $2.98! Why, the money saved on your 
rst repair job more than pays for the books! 


READ THEM 7 DAYS FREE! 


great set at before it's sold out! Send no 
just fill in and mail coupon below. Pay post- 
an only $2.98 plus a few cents postage, when he delivers 
our books. (Or you can order either book alone if you 
ish). Let these giant books prove for themselves what won- 
ers they can do for you! You take no risk. If after 1 week's 
ee trial you aren't delighted, return books for full refund. 


Inte 
now 





fs ody 
RADIO 
MANUAL 


RADIO MANUAL 


256 PAGES! 

10 BIG CHAPTERS! 
216 PICTURES! 

75 WIRING DIAGRAMS! 


Only $1.49 in Detuxe binding 


This clear-cut, simply written manual is jam- 
packed with step-by-step instructions for building 
and repairing ull types of radios! It shows how to 
solder, cut and drill; how to read radio wiring 
diagrams, check circuits. make testing instruments, 
measure capacities, identify high voltages, calcu- 
late resistances, and locate open circuits. Read the 
big chapter on improving old radios, wiring battery 
sets for AC current, adding phonograph attach- 
ments, and adapting sets for short wave reception 
You'll find complete plans for building 11 sets in 
cluding an AC-DC short wave receiver, a simple 
wireless record player, and a 3-way portable! It's 
pust bursting with short cuts, pictures, diagrams. 
Order now while stocks are still available! 











SEE THESE BOOKS AT OUR EXPENSE! 


POPULAR 
SCIENCE 


218 


HERE’S WHAT 


YOU GET IN THIS 





“2-VOLUME REFERENCE LIBRARY”: 





448 PAGES— 
864 PICTURE 
HUNDREDS OF 


PLANS FOR 89 SETS 
S$—150 DIAGRAMS 
HOME RADIO REPAIRS 














A 


Unique FM receiver 
Twin-bed radio 
World's smallest port- 


Remote control unit 
Pocket receiver 
l-tube short-wave set 
Kitchen radio 


All-purpose portable 
Television antennae 
Around-world receiver 





able radio phonograph 
Two-way radio station 


Low-cost home recorder 


RADIO FOR 
THE MILLIONS 


648 PICTURES 
192 GIANT PAGES 
78 COMPLETE PLANS 
Onty $1.98 in Deluxe binding 
Complete instructions 
for building: 
Cabinet ideas 
Vest-pocket receiver 
Book-end radio 
2-tube receiver 
Camper's radio 
Compact all-wave set 
Suitcase phonograph 
Dressing table radio 
Bicycle radio 
“Audio” telegraph 
Weekender's radio 
Library table radio 
AND 55 MORE! 











MAIL COUPON TODAY! 


POPULAR SCIENC 


353 Fourth Ave., New York 10, N. Y., Dept 66 
Send me the following book(s) checked: 


] Everybody's Radio 
] Radio For the 


wal or $1.98 for Radio 
BOTH (plus postage). 
books within 7 


NAMI 


Millions, $1.98 ) 
I will pay postman $1.49 for Everybody's Radio Man- 


days for full refund. 


E PUBLISHING CO., 


Manual, $1.49 ) of $2.98 


for both 


For the Millions—or $2.98 for 
If not delighted, I may return 





ADDRESS 





CITY 


ZONE STATE 





C) Check here if you send payment with order, and we 


will pay all shipping « 


ts. Same return privilege. 











Ff) BEAUTIFUL BIRP PictuRES 


By John james Audubon. Size 8°, x12 
Life-like in natural colors and 
pmwereel 


4 


$4.95, 


$4 PER —_— 


Special be wrgains in ‘‘learn for 


fun and profit’’ books 


5 illustrations $3.75 postpaid 
BROWN & DELHI, DEPT. PS-70, Sth AVE.. NEW YORK 11. 








MINIATURE _ 
ENGINES 9%, 


Gasoline—Steam 
Air—Locomotive 
= THE WORLD'S 
MOST FASCINATING HOBBY 
Build them yourself — In your own shop 
With your own tools 


Send 10 cents for my 
catalogue listing the 
largest selection of 

engine castings and di 


WAYNE MILLER 


Suite 2 
Engineering Bidg., 7; 6, U.S.A. 


illustrated 
world's 

miniature 

awings. 





WOODWORKERS Get thisy 


CONMSTANTINE MASTER MANUA 
Get the Most Fun From Your 


Indispensable to woodworkers. Newest, bi 
edition, more pages, more color, helpful 
to-do-it articles, pre-war and new item 
bargains. Send 25c today and we will ‘include 
FREE! FULL YRS. SUBSCRIPTION 
to Chips and Chats published bi-m« mth ly. Kee ps 
you =, to-date on ev ~~ 4g ing a woortw ing, 
offers r y-savir ga bi 
ALBERT CONSTANTINE a “son, tnc 
793.€ 135th Street, New York 54, N. ¥. 


wa tig BABY SHOES 


Learn this easy ess from nationally 
recognized consult perpen ial es 








finishing Consultar Str isburg isyivania 





Hitler's GENERAL STAFF 
IDENTIFICATION PATCH 


COLLEC® RARE MILITARY 
SHOULDER races 


Start a collection now of hard-to-get. famous U 
and foreign military shoulder patches. Take your pic 
of Army. Navy. Marin Air Force, German, Jap RAF 
nd other foreign ignia. in bright colors and fasci 

tin s. Send si 00 for Famous Group of 20 
ree 4 1 ireds ‘of 
! Nustrated 
for big catalog 





PATCH KING, Dept. 
Bee Square Station, bod —o 10, N.Y. 


fo 
HAYZOUAAY 


P.O. Box sone 








Here’s a Rare Bargain! 
ASSORTED 


UTTERS 


UT FROM THE SOLID— 
FROM HARDENED HI-SPEED STEEL 


These are the Famous 
YEOMANS 


“4 burring tools — hi-speed 
milling cutters and rotary 


ASSORTED 
ONLY 


files—new and recuts 


Great for die makers, 


mechanics, repair men 
—for routing, deburring, 
Used in drill 
presses, hand 
drills, flexible shafts and 
They are 
$1.60 to 


grinding 


electric 


grinders 
worth from 
$4.50 each 
list price 


at original 
Money back 
guarantee. Immediate 
shipment 
prior sale and quantity 
now on hand. Going fast 
today and 
insure delivery. Send 
check or money order to 
Department J6 


subject to 


—order 


A-Y MANUFACTURING CO. 


SAGINAW, MICHIGA? 


2710 BAY STREET ° 


SICKNESS or ACCIDENT 
can't rob me of my savings 


VE A 


&« A DAY - EACH ADU 
Ci vc A DAY EACH CHI 

Benefits begin the day you enter 
FOR SICKNESS OR rte 
Hospital paid, yy i ° 
(begiuning with the first day) 
FOR ACCIDENT 
Doctor Expense paid, upto . . + « 
Loss of Wages reimbursedupto . . . 
Loss of Life by Accident . .« s & O26: 2 
WAR COVERAGE AND EXTRA BENEFITS 
Childbirth Expense paid, upto . . « 
Sickness or accident can easily wipe out, in a few wee save 
ings it may have taken years to accumulate. Don't let thig 
happen to you. With a Family Mutual Hospitalization policy 
you'll be able to pay your hospital bills. In case of accident, 
you will be reimbursed for your doctor expenses and for logs 
of time from work. You may choose any hospital in the 
United States and your own family doctor may attend you. 
Benefits applying to children are 50% of those paid adults, 


MAIL COUPON TODAY— No Agent Will Bother You 


$540.00 


$135.00 
« « $300.00 
+ $1000.00 


$75.00 


Family Mutual Life Insurance Co. 
601 Shipley St., permet Del. 
Please send me, + rut ion 
your Ect mom a Hosp taliz 
NAME 

ADDRESS 


CITY 


FAMILY MUTUAL 
Me. HOSPITALIZATION POLICY 


FAMILY MUTUAL LIFE‘ INSURANCE CO.. WILMINGTON 99, DEL 
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Make Vour Own RUBBER MOLDS 
re 


f EE CATALOGUE 
RUSSER- FOR- MOLDS + 521 W. ee, Dept. 48. ae (Giicage 6, Mm. 


NEW EASY WAY TO 
TIGHTEN CLOTHES LINE 


‘lothes line au 


the 
e tight de- 
Easily at- 
basement 

» tightens 
nis nets 


a. 10 

: thing 

tores Low price. Get 

gents |. CHICAG ‘0 HOUSE- 

WARES CO., 1003 E. 75th, Dept. 
Ps-646, Chicage, I, 











~ Postcard YORK 
Aa SAVE YOU 
MANY DOLLARS 


336 Ftc EWURD ST. 
BALTIMORE, 1 MARYLAND 


Beautiful Swiss Watch wnven 


AND MATCHED ean 


Stainless Expansion Band 


H 


SEND NO MONEY 
$0.6 ' 


Gated) & t ce 7. et = ross EXPANOS 
' ' : ‘ ‘ ‘ S a any whist 
KENT JEWELERS, 105 N. Clark St., 


POPULAR 


280 SCIENCE 





Combination Siphon and Bottle Stopper For 
Parties, Camping, Home, Barbecues 


, Serv-Rite 
Mixer Dispenser 
ara bowtie. me $]. 00 


tion, No need to remove 


bottie cap Post paid 


sing remittance 


Neltyweed Gemehecnseeries inc. 1235 West Sixth St., Dept. PS-6, Los Angeles 14 Calit- 








10 powder with 5 pyre 

thrum added f quick, sure 

Kill Packaged n miracle 

~~ ll pump gun. Send $1.00 « pay post- 

lan “OD plus postage. We incluc half 

pound can grade A Tire Talc, essential 

when mounting or hanging synthetic 
tubes. Agents write for proposition 


CHEMICAL PROCESSING CO. 
20 So. 15th St., Philadelphia 2, Penna. 


; 











Dept. PS-6, Chicago 2, Ml. 


SILVER 
DOLLAR 


SELL BIBLE SOUVENIR 
METAL COINS, LORD'S PRAYER, ONE oes; JOHN 
3:16 on THE OTHER— a ap sae ry at 
t i eames piece. Q per 
er t isamd 
Order Today. Sa 
* t Louis te 


Don't “wait nena * 
"i 
4 bse, Chicago 5S. 


th Displa 
vite. i &. Van Buren St. 


¢ : RADIO TR. AINER 
; | Lear 


as 
Ex te aches you: "to. Mgcctgn 
larger radios. t nm. Sens 
tive cireuit «*s as loca 
hort wave 
a n 
x Tu e. Bat: 
] Easy: to “tallow. ‘Miustrated ” "tn 
structions. ' ' 
shipped Oo "D f< 

t ‘ovaer today! 

FLEMING mFc. Cc 
Dept. 6- 6, Sos Main St., Cincinnati 2, 0. 


t etad a 


Hobby Room to Upstairs... Basement to Altic! 


TWO-WAY INTERCOM SYSTEM 
Now Priced Within YOUR Reach 


“= $1995 


VINCE ANDERSON COMPANY 





» AC. 3 4 








Say You Saw 
It In Popular Science 


Easy to Move, Service, Store Outboard Motors 
with HANDY-ANDY Motor Support and Dolly 


PEARSON, INC. 2842 West Grand Bivd, Detroit 2, Mich 








A DYNAMIC HEAVY DUTY 


INDUSTRIAL WELDER FOR ONLY 


IDEAL FOR AUTO - HOME APPLIANCE AND FARM REPAIRS 


ae 
+0) DESIGNED TO DO HIGH GRADE WELDING INEXPENSIVELY—Maintenance Men; Formers: 
Mechanics; Mochine Shops; Foundries; Auto, General Repair ond Job Welding Shops; oll using 
the DYNAMIC find it so indispensable ond useful thet they cannot afford to be without it. If COMPLETE... 
; ; or ri # high grade weldin bs by following the 
Tatat a inexperienced, you con easily learn to do o variety o gh grade we g jobs by 9 
- «kine ct 4 proctical, simplified operating ond welding instructions furnished. Once you see a DYNAMIC in AVAILABLE NOW 
eperction, you won't wort to be without it. Its simplicity will amore you. In o yeor the WiTHOUT 
DYNAMIC only costs you about 6 o day. Helmet, rods, cables, holder and operat- PRIORITIES! 


ing instructions, etc.. furnished 


SAVES YOU VALUABLE TIME AND MONEY! big Ah 

° paaTiouLass 
This portable DYNAMIC WELDER — easily corried to the job—con be Get deteils on our 
operated from any convenient, properly wired 110 volt, 60 cycle line. Con 10 day tric! offer 
also be supplied for 220 volt, 60 cycle operation and for other voltages and 
cycles at slight additional cost. Works on IRON, STEEL, BRASS, BRONZE. 
AND OTHER METALS—hos 8 metallic ond corbon arc welding heat stages— 
does work you would think only possible with larger more expensive machine. 


UTOMOBILE REPAIRS se DYNAMIC WELDER CO. ¢ 13 East 23rd St., GG Chicago 16, lil. 


APLEMENTS 





O'BRIEN 
HYDRAULIC JACK CUT 
ALL PURPOSE- BUMPER JACK Accurate ° Quick 


Powerful, safe, hydraulic jack makes your car 
a feather-weight. Instantly adjustable bumper 
hook. Car raises quickly with easy finger-tir 
strokes. Broad, solid steel base gives firm sup 
port to the multiple reinforced columr Lifts 
tremendous loads 17% inches. Built for cars 
farm machinery and tractors—-carages, indus 
trial plants. Leak proof. Practically a lifetime 


accessory. Fully guaranteed 
If your dealer cannot supply, mail check ROLLER 
= GUIDE 


or money order for $13.50 and we will 
ship your O’Brien Jack immediately. It’s easy to hone keen cutting edges on your 
chisels and plane blades. Precision adjustment 
for ANY ANGLE of bevel. Roller glide makes 
every stroke uniform across oi] stone. Light 


st z—idea! for t > craftsmen, hobbyists - 
A U T .@) P . @] D U Cc T S Cc @) . s rong- " ae ao smen obbyis car odst cle 


penters 


SAP hh nha iMcLAREN INDUSTRIES, INC., Box 606, TROY, N.Y. 














“The Book They're Talking About’’ 
Gecectes aman titans dienambastes, Say You Saw 


f, ’ iV Pabae It In Popular Science 


MAN FIGUF MONEY-MAKING SIDE LINE! 


For the amateur and professional artist and 
sculptor. Giving detailed study of every $100 

















part of the body. Mate and Femate, Posed 
and in Action. 
Outside U.S.A. Send $1.25 


eMAJOR BOOK CO. (Dept 10-A) 241 East Broadway, New York 2, N.Y 


CARDED JOKE TRICKS 


8 Bloody Jokes, 8 Beer Tricks, 6 Hot Cigarette. 6 Hot Picks. 6 
Invisible ink. 34 in all on display card retail for $3.40. Your 
— a per ay 65c in 100 lots. Any assortment in bulk $2.75 

os Terms cash with order. Write for catalog of complete 
line "Certified Products Co., Dept. 60, Louisville, 


HOBBYCRAFT KIT ne cy Ss 
PLASTIC :: SS cae et or muasnic WALLET ~. INSERTS 


“eases 
4 


HOME CRAFTSMAN PLASTICS, 1950 Ww. Ogden Ave., Chicago 12, lil. IMMEDIATE 14 Salesment big, Profits! 

7 € 1 in ll to 81 @@eh. 
MIDGET CRYSTAL RADIO | $4950 | is di a sae 
fONEY “BAL x. my ARAN Te te 


e ‘si ‘ 
Hobby Speciaities cnt Tone aa wis, | ASSORTMENT EDMASTERS CO.. Dept. PSG. 190 Berry St., Brookiya tt, M. Y. 











iiamee round shank drills ; ' And Flat Die File Holder Tool with 100 

from 3/32” to 11/16" in + uses, Holds broken hack saw blades ,ideal 
. . -_ for close-quarter work. Good knife or 

diameter, up to 11 long. U =. 

Grinds old drills like new —— a oSe. 

in 4 different point angles, ; | TT 





using hand or power grind- | —_ eel ©) 

Og ee aii At Dealers or Postpaid 

aati e 1512 W. Stauson, De 
Price only $2.95 Price only $1.50 ' Crandall Mfg. Co. 75'C Lov angeies 44, Cait. 


JUNE 
1946 261 


B= 0 OT TC ~ ne 








BINOCULARS 
TELESCOPES 
MICROSCOPES 


WAR SURPLUS LENSES 


At A Smail Fraction Of Cost 


ew 


PERFECT 
NEAR -PERFECT 
SECONDS 


PERFECT 
NEAR PERFECT 
SECONDS 


PERFECT 

NEAR-PERFECT 

SECONDS $2.25 
LENS ASSORTMENTS FOR EXPERIMENTERS 


ores $4.50 
Wort r+ 4 —_ $4.95 


WE PAY THE POSTAC PROMPT SHIPMENT GUARANTEED 


BROWNSCOPE co., Dept 6P, 24 West 45th St., N.Y. 19, N.Y. 


REPAIR: KIT AVAILABLE | 


Contains a complete assort 

ment of terminals, pins, por 
celain insulators, mica, etc 
that will fit most flat irons 
and applionces. Practically 
every port necessary in the 
ordinary repairing of flat 
irons in one handy kit. Ad- 
ditional supplies obtainable 
so that your kit can be re- 
Entire kit sent postpaid for plenished 
enty $4.00 plus 8c postage 


2835 N. Central Ave 


Christy Supply Co. ,..0 ks Chicago 34, 1 


BUILD YOUR OWN 
RADIO or RECORD PLAYER with these 
“Easy to Build Kits’’ 


i—Crystal Redio Hit 3—Record Player Kit—< 
‘ i ides 


eal ve $997 
2— One Tube Special ; her 

A . i : . « $3250 
_ 59% Shipped Anywhere 


10%, Deposit With Order 


| NiAGARA RADIO SUPPLY CORP. 
160 GREENWICH ST., NEW YORK 6, NEW YORK 
a A FA 


| 








CAMERAS 


Amazing MONEY SAVING Offer 
Gives You This NEW 1946 ‘“‘THE 
CHAMPION’ Model with Latest 
Features. 


ONLY— 


3” 


Post Paid 

‘ lia ; so & Insured 

t , t pict to sharp focus, $10.0 
Agents Wanted. C.0.0 Grd Send $0. 00 Deposit 


tf you order today 1 par’s subscription to Phila 


v 


y 
detphia —. * Order Monthly. Please Make Alt 
Checks Payabie to J. Morr 


. j. D. MORRIS CO. PHILADELPHIA #7," PENNA. | 





» TENTS. Used ‘ 
OF 2 POLES ind “SAK 
>, CANTEFN SEY 
MOCKS. Ne 


ondition 


Leawan co Box 111 ~—* PS 646. 
Brooktyn 1, New 











ARTISCOPE 


Copy ANY object or yew you 
“a 


See ween an RETSSS 
vo 1 


‘ ' P ¢ > al 
he ARTISCOPE. It's easy le 
and it's fun! 
‘ 
Sales Tax ¢ 
No COD or Foretat 


DEPT. 10F ARTISCOPE, NO. HOLLYWOOD, CALIF. 








REFRIGERATION 


Service Meneel, Learn all about it at 
nity! ¢ ver dome 


the and r 


$2.25 


ww MODERN TECHNICAL BOOK co. 
_ Dept. MSS 55 West 42nd St. New York 18. 


pon: T LOOK 


M k 


' * Mone ‘ 
STEIN MFG. Co., 123 S. Magnolia St., Ocala, Fla. 


Say You Saw 
It In vopwer Science 


'SFEEU 


te send and recetve Radio ( Dade with greater speed 
rvous tension. # R- 
used by radiotelegraph “pert 
raters needed sh f rR rr 


CANDLER SYSTEM £°. 


Box 28. Denver 























FLEXIBLE SHAFT ) 
53'5" MULTI-PURPOSE 
RUGGEDLY CONSTRUCTED 
Sealed Against Dust & Dirt 
LIMITED QUANTITY 


—AS PICTURED— 


\ leaps on Post Paid 


ELECTRIC “TRADING co. 


313 CANAL 





NEW vORm 15, NW. 
Fans & B s very Indu fal, « & 


nmerct 
D € ic use bs bewe'S tes & Kits Ele 
\ T s, « essors & Spray Equipment, in s 


REPAIR YOUR OWN ELECTRIC APPLIANCES 


WITH NEW —_ NICHROCITE 








nd turn on the 
ect weld results 


urned out — 
ment in your electric 
Handy for Home or ron, stove. toaster or heater. Does the job in @ 
Industrial Use fy. Trial order, $1; 4 ozs, $2.50; 1 Ib, $8.00. 


ARMSTRONG ELECTRIC COMPANY, Box 861-PS, Minneapolis, Minn. 





HANDY BALANCE FOR ALL PURPOSES 
Photographic, Chemical Work, Ete. 
The ide al all round scale for general 


m. Balance t easeres 
pois weight sence 
STANDARD SCIENCE SUPPLY CO. 
1232 WN. Pavlina Street, Chicago 22 

















back ¢ 


Skokie, lifinois 








REPAIR SHOP SERVICE Box 264-B 





Say You Saw 
It In Popular Science 


ANYTHING 
ANYWHERE | 


ALL PURPOSE ARC WELDER 


9 Mode Vols Dt 
* A complete rks! op in itself! Weld 
1 j ny type metal; iror 


D Ze 


440 A.C 


on 
d. No 
ighout the 
ries open 
FORNEY MFG. CO. 
FORT COLLINS 3, COLORADO 





TRY THIS WITH 


<¥y 


— 


R =A 
| oe: 


eeeeeoa eae eee eee eeeeeee ee eee @ @ 


BERNARDS work like a wrench. 
Parallel jaws fit snug on nut 
eeeeeeeaoeoeeaeeeeeeeeeee eee eee 


Cutters on outside of head. Easily 
cuts boling wire 


Compound leverage doubles 
gripping power. 6%"" size cuts Breoks gloss perfectly. Jows 
8 -penny nail close flat against glass 
@eeeeeaeee eee eeeeeee ee eeee eee 
BERNARDS belong in every 
tousehold. Get them today at 
mur hardware store 
Catalogue of pliers, nippers, 
stters, punches, pruners and 


edge clippers on request, 


WM. SCHOLLHORN CO. 


Quality Tools Since 1870" 


eeeeoeoeeaeese 


ideal for handling wire, because 
of open throot New Haven 9, Conn. 


>) SHEET METAL PROJECTS 
« Sp OLD SNIPS’ BEST SELLERS 
| Pw 3 ) r: é x 44 mp. Min ao , tee te 


Inverted 
.$1.00 











m, sand 

$1.00 

uM oreacent, 
$1.00 


DRAFTSMEN ASSOCIATES 
3300-3 Aldine St. Philadeiphia 36, Pa. 








It’s Safe 
Quick 
Simple 
Efficient 


NEW 


KUT- 
RITE 


LAWN 
MOWER * 
peers thee seen 


Grindi ng whee rin 
ually se shar 





- ening BUSINESS 
OPPORTUNITY 
offered—smalil invest- 
ment earn big money 
~Order yours today. 
agents 


14 inch only $1. 
16 inch only $1. 
18 inch only $1. eaters and 
" for mau 


Send Check or Money Order 


ACCURATE SHARPENER MFG. CO. 


2230-A N. Hubbard Street Dept. P.S. 6 Milwaukee 12, Wis. 
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aye, f 
5 ~ “ARMY OFFICERS” 
45 REPEATING AUTOMATIC 


a 
-_ 
— 
. 





madd 50 ALA AAD’ WITHOUT RE-LOADING 
Barrel Actually Smokes When Fired! Easy to Use—Load! 


Bov-oh-Bovw' This is the cap pistol vou've been waiting fort It's a larde- 
size model of the Colt 45 \utomatic carried by Army Officers during the Bene em 

war. Feels and handies like the real thing! Shoots with a ‘bang! every- 

time you pull the trigger with or without caps! And listen to this! It's post-war constructed 
inside and out of long-lasting aluminum and steel. with a beautiful, lustrous plastic grip. 
Pistol ‘breaks’ open for easy inside loading of caps! Fires 50 rounds with one loading! 
MONE Y-BACK GUARANTEE Rush your order today for this amazing realistic repeating cap 
pistol and ammunition. Use coupon betow. Inspect and use pistol for 10 days. If you are not 
delighted, return it and your money will be refunded. Enctose total amount of your order with 
coupon. Pistol and ammunition will be shipped to you by express, charges collect. Hurry! Quan- 
tity Henites’ Rush your order now ' SANTA SALES, Dept.c.19,5657 W. Chicago Ave.. Chicago51, tl. 
-<——— ee ee ee ee Ee ee ee ee ey 
SANTA SALES 5657 W. Chicago Ave WO COO ORDERS 4 
Dept.Cc-.19, Chicage $1. i. 


Peace ruck ‘ home iors ORDER AMMUNITION 
er eee woe Box of 250 Rounds of Caps . 15c 
Se ROUNDS of r APS at oo ~ Name .... . Box of 1750 Row of Caps .$1 oe ( ) 





or Boxes of 1750 ROUNDS Have more fun with your re- 
of CAPS at $1.00 each. I enctose peating cap pistol! Keep a good 

full amount of « er Address supply of roll caps on han 
Please ship express. charges collect CAPS NOT SOLD wiTHOUT GUN 
If lam not delighted with pistol Order blank for additional supplies of 


5 cam coture te ie 1@ days and get caps included with your shipment. 
r ore mc 


HIGHLY POLISHED CAST ALUMINUM . 
RACE. +. + pe ‘ne Meat inning rub- ONEY on G Ae | : q 





















































sieex 
up t Now you can get up to30% extra gasoline 


FITS ALL CARS mileage with a Vacu-matic on your car. 
SEND wi Quicker pick-up, smoother running, added 
$2. 98 cages power saves money every day. Guaranteed. 
tty, Automatic Supercharge Principle 
. - ’ ors ™ 
Barton industria! Products Corp., Dept. PS-6- P.0. Box 43, Chicago 17, i! a= Vacu-matic is entirely different! Operates 


on the Supercharve prince “iple Saves gas. 








Automatically provud ter gas HEEN re 


0G / masteR STER GLAZE ~ SALESMEN WANTED 


tig profits. Every Car s Prospect Send 
name and addre cEE I ‘TICULARS 
fe t 


Vacu-matic Co., 7617-1278 W. W. State St., Wauwatosa 13, Wis. 
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MOTOR BOOKS |“ 


ates INDIANAPOLIS **500"’ RACE HISTORY BOOK 
"ey 


a “Ongy it! 2000 illustrations; 20 














‘oe es 
ter Glaze—the sensationally different 
! Not a wax—not an oil 
—not a paint!—nothing that “smears” over the surface 
MASTER GLAZE ur e discovery —& creamy li 
to apply! Gives ¢ i 
AGENTS | a ee eee en 
Anu , t t ntha toa year! Ama 
parkling clean and br 





MOTOR RACING WITH MERCEDES-BENZ 


< Famous specdways. cars described 

i ant! Doesn't finger-mart doesn't smear : K “* . ' ‘ M Nuv 

demonstrator match box fu é e car. Seals hn be Bugat Mane ‘ ore aphic thrittin race incidents. 

Big profit ores-_protects! NOTHING LIKE IT! Postpaid $2.00 1 mists a $3.00. Co 

Good te Atte > Jenkins ace is ary ook. Si. so Power & Speed $2.50 
sci] FREE SAMPLE See hi end ROMAN SoS 

Just send your name and address to mati now to 

MASTER GLAZE CO.. 7720-553 W. Harwood Ave., Milwaukee, Wis. CLYMER, Dept. B6, 2125 W. Pico, Los Angeles 6, Calif. 
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SPRINKLING 
SYSTEM 


au" PENDING G 


gt HEADS 
DEPENDABLE - PERMANENT 


SPRAY ADJUSTABLE TO ‘2 FOR SIDES 
Va FOR CORNERS 


re 


For greener lawns—finer veg- 
etables—less work. See your 
hardware dealer write us 
for full information 


Self-draining spray 
heads fit standard 
or 


pipe installed 3 below 


own surface 


Cost Complete. as Low as *35°° 
THE AQUA-SPRAY CO. 


439 EAST FORT STREET © DETROIT 26, MICHIGAN 





$1.00 VALUE |: CASI u now get 


2 256 THE re at _money- mahers—do =z 


‘ se matl 
te sted f 


Geated sche 


r 
shoestring with less 


25c a copy postpaid. Send U.S. 


40,000 
WORDS stamps, money order, or coin. 
MONEY BACK GUARANTEE 


NATIONAL PLANS COMPANY 
P. 0. Box 26S, Station N, New York 23, N. Y. 


Write 
Samples 


Signs anywhere, quickly, easily 


for money making-saving pion 


PINNACLE SIGN LETTERS, Mound City, Ili 


— RE peeves SENSATION 


A TRUE BALANCED 
@ Balances on a Now Only 
pencil point! 
String! sf 
@A truly scien- 
Both young and old will find 
great excitement and pleas- 
Order several now for Christ 
mas. They make w« lerful 
UTILITY STORES, 117 § 
Dept. FF-30 Chicage 3. 


That Spins Like the Earth Itself! 
@ Spins across a 

tific toy! Postage extra 
ure in this truly great toy 
gilts 


Wabash 
Hilinois 


Sone 


Address — 
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I'm also interested in. . 

[] HOBART Arc Welders 
© (0 Are Welding School 

“Build Your Own" 

A.C. Electric Welder 
Please check and moil 
today 


BOX P-66 TROY, OHIO 


ia 
This handy Vest 
Pocket Guide for 
Welders. Reference 
moterial, tables. 


HOBART BROTHERS CO., 


BABA LAER ES 
—— 


omen ae . 


ore e eer er ee eer eereeeeae eee ee 





Get big profits 
quickly with this 
HOBART welder 


Thinking obout starting a job welding shop? 
You'll moke no mistake, for orc welding is 
one of the most profitable businesses todoy. 
It's eosy to start, and most everyone brings 
the work to you. With Hobart, youll find 
thet welding is simplifiec, and perfect welds 
cre produced faster. The Portable Electric, of 
left, is ideal for oll-cround shop work, 


HOBART Portable Electric 


If you would like to build your own Gasoline 
Drive Arc Welder, and sove hundreds of dol- 
lors over a complete factory built unit, you'll 
find it easy with the Hobert Generetor. By 
adding reconditioned auto motor and chassis, 
you'll have on arc welder that lets you go 
right out to the most profitable jobs, 


The Hobort A. C. Transformer Type Are 
Welder is perfect for o!!l light duty welding. 
Operotes on single ~hose from regular 220 
volt power lines. Recemmended especielly for 
cuto repoir welding work. Exclusive Mobort 
feotures simplify operation — assure longer 
Remember — Hobart is “‘One of the 
lorgest Builders of Arc Welders’* 


elife 


_— s 


OBART ss <i" 


Attend the HOBART SCHOOL 
of ARC WELDING and learn the 


trade in short, intensive 
course. Individual attention, 
low cost. Enroll, G. 1. Bill 
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PS Men 


get around 


TNWCHE Editor's Easy Chair at Popular Sci- 
l ence Monthly is a varied seat. It may 
be a lounge chair in a new air liner or the 
hard, cold metal “bucket” of a military trans- 
or standing room 
Sometimes 


port, a Pullman bedroom 
in a day coach on an early train. 

it is a swivel chair in the editorial offices. 
But since PSM’s kind of journalism calls for 
getting within touching distance of ideas, 
never let their office chairs get 


our editors 
too warm 


This see-for-vourselt policy goes tor the 


men at the t mp of the masthead as well as 
for us who are re porter editors I speak 
with some feeling, having just returned from 


a 16-day trip with Editor Perry Githens that 
has left me with my tongue down on my 
necktie. I went along for the ride, I thought, 
but soon found I had to work my passage. 
Because Githens is the kind of person who 
wants more of evervthing. He wants to meet 


more people, see more things That big, 





with Chronicle’s Paul C. Smith. 


SAN FRANCISCO 


gray sponge behind his spectacles is always 
thirsty for more information and experience. 

With Andrew R. Boone, PSM’s Western 
Editor, we looked and listened from San 
Diego to Los Angeles. Then Githens and I 
went on to San Francisco and Seattle. Gith- 
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iiles through the Coast’s huge 
aircraft factories. He talked with company 
heads and engineers about the future of avi- 
He discussed 


ens W alke dl 


ation and supersonic planes. 
scientific education with some of the world’s 
most distinguished scientists and teachers at 
California Institute of Technology. He 
hoisted his not inconsiderable bulk into the 
cockpit of the Army’s new Northrop Flying 





SEATTLE .... 


with Boeing's Pilot Ernie Code. 


Wing bomber you saw described in our 
May issue. He was like that hungry dog in 
a butcher shop as we went through the 
Douglas plant and the Lockheed research 
laboratories. He was properly awed in the 
frightening twilight inside the world’s big- 
gest wind tunnel at the Ames Laboratory of 
the National Advisory Committee for Aero- 
nautics at Moffett Field, south of San Fran- 
cisco. He was properly appreciative, having 
dabbled in movies himself, when we visited 
the Columbia lot where William Wellman, 
an old schoolmate, was shooting the story of 
the Montgomery brothers, glider pioneers, 
while DC-3s noised overhead. In San Fran- 
cisco, he lunched with Chronicle Editor 
Paul C. Smith in his house on Telegraph 
Hill, then spent a day on foot soaking up 
the sights and sounds of that city. 

When we got back, I figured we had 
clocked up some 7,514 miles by air, rail, 
motor and shoe leather. This gives Githens 
a total of 16,650 miles for the first four 
months of the vear, which makes him tempo- 
rary traveling champ of the staff 

Such getting around takes time and mon- 
ey, but Publisher Editor 
Githens don’t believe in mailbag-and-scissors 
editing. They think PSM should make you 
feel you were there. 


A cey Fan n~e 


Hammond and 














The Care and 
Feeding of a Turbine 


The new propeller turbine of 
the Wright Aeronautical Cor- 
poration is no gourmet with a 
choosey appetite. It would b 
possible, though not very pra 
tical, to design it to run on either 
gasoline, kerosene, fuel oil, al- 
cohol, cleaning fluid, or paint 
remover. 

These liquids burn easily. And 
the main problem in “feeding” 
turbine is to give it a free-bur 
ing fuel that produces intens¢ 
heat to expand air and thus | 
enough pressure on the t 
blades to force them to turn. 

If the turbine was for gro 
use, the cheapest fuel might be 
selected, fuel oil or crude oil. 
But in the air, every pound of 
fuel means one less pound of po- 
tential payload. So the fuel with 
the highest heat value for the 
lowest weight has to be selected. 


‘rate 


MORE FUEL THAN LOa 


Otherwise, planes would be like 
trains a century ago, when they 
carried so much firewood there 
was scant room for passengers. 

Years ago, scientists measured 
the heat necessary to raise the 
temperature of a pound of water 
one degree Fahrenheit. They 


called this a British thermal 

unit. It is a very critical measure 
of fuel value. This is 
the way three com- 
mon fuels rate in 
B.t.u.’s per pound: 
Dry wood 5,000, Coal 
14,000, Gasoline 
19,000. 

Kerosene and fuel oil have 
about the same number of 
B.t.u.’s per pound as gasoline. 
Uranium has millions per pound 
but no one knows yet how to 
pour it into a fuel tank. 

Kerosene is a promising tur- 
bine fuel. In cold weather, it 
lows easily, and doesn’t “boil” 
or vaporize at high altitude as 
gasoline will. Since there is no 
“knock” problem in a turbine, it 
doesn’t matter that kerosene has 
an octane rating far below gas- 
oline. 

However, gasoline is being 
used in the experimental models 
for several reasons. It is plenti- 
ful. From long experience with 
Cyclones, Wright engineers are 


aetu 


skilled in metering gasoline and 
designing air intakes and com- 
bustion chambers to get just the 
right combination of air and fuel 
for best heat results. Finally, 
there is less carbon, a serious 
problem on the delicately bal- 
anced turbine blades. 

Yet if you should visit the 
Wright Aeronautical test cells 
in the coming months, you might 
see turbines being tested with 
gasoline, kerosene, fuel oil, or 
maybe mixtures of the three. 

Eventually, Wright engineers 
will select one fuel to burn in 
the production models of the 
turbines. In line with their long 
practice of building more power 
with less weight and less fuel 
consumption, 
that fuel will be py PY) not 
the one which oss? 5! scenes 
will permit giant «*™ Y © } 
airliners to get <= + 
the utmost in— 
turbine power 
and still carry a maximum load 
in passengers, mail and cargo. 


owt 
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THE ALL-PURPOSE | 
MACHINE TOOL 


FOR ALL TYPES OF SHOPS 


RM ALL THESE [ 
E Foal ; 
OPERATIONS WITH THIS LATH . 


, her Materials 
Alloys, Fibers, Plastics, Compositions, Wood, OF 10-INCH LATHE FEATURES 


MING 
» DRILLING * REA Fine workmanship by highly skilled 
i ap ee BILLING + GRINDING machine tool craftsmen 
THREAD CU 


OLISHING * HONING * LAPPING * BUFFING Superfinished spindle with large, 


CAN PERFO 


you 


On Metols, 
TURNING * 
TAPPING * 


FILING * P adjustable sieeve bearings 


Belt drive for smooth, silent opera- 
tion at high speeds 


Back-gear drive for power and low 
Because they are accurate, versatile and dependable, South Setedte © bs vate e 
Bend Precision Lathes ore widely used in every type of large a —- aacuactnas 
and small metal working industry. The same qualities which Thread cutting range — 4 to 224 per 
make these lathes so valuable to industry, make them the fa- tach, 46 pitches 0.08. or Li. 
vorites for auto, radio, and appliance repair work, tool and in- Precision lead screw for thread cutting 
strument shops, model making Worm drive and friction clutch for 
’ * power longitudinal and cross feeds 
and hundreds of other uses. 
a Three hand-scraped V-ways and a flat 
South Bend PrecisionLathes are way on bed insure perfect alignment 
made with 9” 10” 13” 14" of headstock, saddle and tailstock 
and 16” swings to meet the 
great majority of lathe needs. 
Mention size in which interested 
when writing for free catalog. 





HOW TO RUN A LATHE 


This valuable book shows you how easy it is to operate 
a South Bend Lathe, and the wide variety of work that 
can be done on it. Coutains 128 pages, 365 iltustra- 
tiens. Price only 25c postpaid, U.S. coin or stamps. 


MILLING ATTACHMENT LATHE BUILDERS SINCE 1906 

Mounts on compound rest base. Permits 

vsing hand of power feeds for milling SOUTH BEND LATHE WORKS 
4 borin ac or al i ° >0Ou 


Bend Lathes. Write for Catalog 77 456 E. MADISON STREET *® SOUTH SEND 22, INDIANA 
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THRILL T' 


eo 


5 Books 
in One— 
at the Price 
of One! 


This Wonderland 
Beautiful — Lavis 
Photographs — $ 


FEW HOURS—perhaps a tew minutes—from 

door, in woods, field, or stream, there is a we 

life which seldom meets the human eye. H 
familiar four-footed creatures, creatures that swi 
here are species of living things whose ways of lif« 
ferent from, and again so startlingly similar to, o 
man ways. 


Multiply such a patch of wild life near your bh 
length and breadth of America and you have one 
greatest and most varied collections of living won 
face of the earth. To witness the daily lives of thes 
tures has been the privilege only of the fortunate 
sing the time, knowledge and equipment necessa) 
observation. Now, however, this fascinating anin 
world is brought to you within the covers of th 
brilliantly written, vividly illustrated volume, to t 
enjoyed comfortably at your leisure. 


Brings You the Thrills of Naturalist and Hunte 


If you spent years and traveled thousands of miles with camet 
and gun and traps, you could not record a fraction of th 
interesting photographs and stories that are contained i 
‘American Wild Life."" No one man could accomplish the 
task. 160 specially qualified writers from all 48 states gath- 


history institutions, government specialists, state naturalist 
societies, zoological authorities, and every other source of 
recognized information. From this wealth of material, 
these 160 writers drew the fascinating stories for *‘Ameri- 
can Wild Life.’’ The result is no mere catalog or encyclo- 
pedia of technical data, but a storehouse of enjoyable 
reading, prepared in popular narrative style, so that not 
only the mature adult but the growing child as well, will 
derive the keenest pleasure from it. Ic will also prove of 
great enjoyment and usefulness to sportsmen, hunters 
and anglers. 


Photographic Illustrations 
Full Page Plates in Natural Colors! 


collection of wild life pictures in 
this volume vies with the text for interest. The 327 
pictures show an amazing variety of wild creatures 
in their natural haunts, their everyday attitudes and 
ways of living. Here is the art of the photographer 
in its rarest form; to it has been added the art of 
modern photo-engraving, which renders every de- 
tail of the originals with marvelous fidelity. The 
crowning feature of the collection is a series of 
six full-page plates in NATURAL COLOR, which 
you may well be tempted to remove from the book 
tor framing 

Not the least valuable feature of ““AMERICAN 
WILD LIFE" is its complete index for ready 
reference, which enables you to find instantly in 

this book any animal subject in which you are 
especially interested. 


Five Books Bound in One 


Originally “AMERICAN WILD LIFE was 
planned as a five-volume set of books. However, 
to keep the cost down within everyone's reach 
without sacrificing the quality of the illustrations 
or the printing, it was decided to put all five 
books within one set of covers. In its final form, 
the 778 pages are divided into sections resembling 
five books, each with its own frontispiece, which 
are represented this way: Volume One: Mam- 
mals; Volume Two: Fishes; Volume Three: 
Reptiles and Amphibians; Volume Four: Land 
Birds; Volume Five: Water Birds and General 
Index. See partial list of contents on outside 
of cower flap. 


The extraordinary 





See Inside of this Cover for Trial Offer on 
In the Partial List of Subjects Below You Get Just a 


Glimpse of the Wonders in this Superbly 
Illustrated Book! 


MAMMALS 


Whales 
Dolphins and 
Porpoises 

Armadiltio 

Mountain Sheep 

Mountain Goat 

Bison 

Pronghorn 
Antelope 

Caribou 

Moose, Deer 

Peccary 

Hares, Rabbits 

Porcupine 

Jumping Mouse 

Mountain Beaver 

Muskrat 

Beaver 

Pocket Gopher 

Woodchuck 

Prairie-Dog 

Chipmunk 

Saquirrets 

Sea-Lions 

Lynx 

Ocelot 

Jaguar 

Cougar 

Coyote 

Wolf, Fox 

Badger 

Skunk 

Otters 

Weasels 

Raccoon 

Bears 

Bats. Moles 

Opossum 


BIRDS 


Thrushes 
Kinglet 
Wren Tit 
Nuthatches 


Wren 
Thrushes 
Warblers 
Shrike 
Swallows 
Tanager 
Starling 
Crows 
Magpie 
Lark. Jay 
Fiy-catcher 
Hummingbird 
Swift 
Goatsuckers 
Woodpeckers 
Kingfisher 
Roadrunner 
Parrot. Ow! 
Falcons 
Eagles. Hawks 
Doves 
Turkey 
Grouse 
Quails and 
Bob. Whites 
Cranes. Herons 
Spoonbills 
Swans 
Pelicans 
Cormorants 
Albatross 
Gulls, Geese 
Skimmer 
Auks, Puffins 
Loons 


REPTILES 


Alligator 
Crocodile 
Lizards 
Racerunners 
Skinks 
Owarf Boas 
Turtles 
Terrapins 
Tortoises 


PREHISTORIC MONSTER? 
NO! t's th 


Sun Turtles 
Soft-Shelled 
Turtles 


AMPHIBIANS 
Narrow -Mouthed 
Toads 


Fro@s 
Spadefoot Toads 
Bell Toad 
Siren 
Mud Puppy 
Lungless 
Salamanders 
Congo Eel 
Newts 
Mole Salaman 
Hellbender 


FISHES 
Batfish 
Sunfish 
Porcupinefish 
Trunkfish 
Filefish and 

Triggerfish 
Sharksucker 
Goby 


Demoiselle 
Surgeonfish 
Angelfish 
Pilotfish Snapper 
Sea Bass 
Black Bass 
Perch, Darter 
Dolphin 
Snailfish, Martin 
and Swordfish 
Mackerel, Tuna 
and Albacore 
Barracuda 
Mullet 
Seahorse 
Codfish 
Fiyinofish 
Pike and 
Muskellunge 
Catfish 
Dace. Minnow 
Carp. Sucker 
el 
Salmon, Trout 
Sharks. Rays 
Tarpon. Sturgeon 


FULLY INDEXED 


Read Full Details Inside This Cover—Then Cut 
Out and Mail Card Below—No Stamp Needed! 


ered all available data from the records of regional natural ae 
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THE ALL-| 
MACHIN 


FOR ALL TYP! 









THESE 

You CAN PERFORM ALL 
ITH. THIS LATHE 
ces ne pan Other Materials 
+ DRILLING + REAMING 


MILLING * GRINDING 
* LAPPING * BUFFING 





On Metals, Alloys, Fibers, Plastics, 
* BORING 
TURNING * FACING 8 
TAPPING * THREAD CUTTING + 
FILING * POLISHING * HONING 








Because they are accurate, versatile and dependable South 


— oe a ore widely used in every type of large 
small metal working industry. The same aliti hi 
make these lathes so valuable to in in tote | 
vorites for auto, radio, and iaiiieuas aac ee jon “ 
strument shops, model making 
and hundreds of other uses. 
South Bend Precision Lathes are 
made with 9”, 10”, 13” 14y," 
and 16” swings to meet the 
great majority of lathe needs. 
Mention size in which interested 
when writing for free catalog. 
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HOW TO RUN A LATHE 

This valuable book shows you how ea 

sy itis te ope: 
@ South Bend Lathe, and the wide variety o — t 
can be done on it. Contains 128 peges, 365 iltus 
tiens. Price only 25c¢ postpaid, U.S. coin or stam 
MILLING ATTACHMENT 
Mounts on compound rest base Permits ae semaaene peep | 


n han wer ! 
ond boring. Mowe erat aes tsa «= SOUTH BEND LAaTi 
end Lathes eee stalog 77 456 &. MADISON STREET e SOUTH 
288 SCIENCE 





THRILL TO 





eo 






5 This Wonderland o 


in One— : : 
a hi 
at the Price Beautiful — Lavis 


of One! 


Photographs — So 


door, in woods, field, or stream, there is a worlc 
life which seldom meets the human eye. Here 
familiar four-footed creatures, creatures that swim 
here are species of living things whose ways of life ar 
ferent from, and again so startlingly similar to, our 


patew HOURS—perhaps a tew minutes—from y« 


man ways. 


Multiply such a patch of wild life near your hom 
length and breadth of America and you have one of 
greatest and most varied collections of living wonder 
face ot the earth. To witness the daily lives of these w 
tures has been the privilege only of the fortunate few 
sing the time, knowledge and equipment necessary | 
observation. Now, however, this fascinating animal 
world is brought to you within the covers of this 
brilliantly written, vividly illustrated volume, to be 
enjoyed comfortably at your leisure. 


Rrines You the Thrills of Naturalist and Hunter 


If you spent years and traveled thousands of miles with camera 
and gun and traps, you could not record a fraction of the 
interesting photographs and stories that are contained in | 
American Wild Life No one man could accomplish the 
task. 160 specially qualified writers from all 48 states gath- 
ered all available data from the records of regional natural 
history institutions, government specialists, state naturalist 
societies, zoological authorities, and every other source of 
recognized information From this wealth of material, 
these 160 writers drew the fascinating stories for ‘‘ Ameri- 
can Wild Life The result is no mere catalog or encyclo- 
pedia of technical data, but a storehouse of enjoyable 
reading, prepared in popular narrative style, so that not 
only the mature adult but the growing child as well, will 
derive the keenest pleasure from it. It will also prove of 
great enjoyment and usefulness to sportsmen, hunters 
and anglers. 
















i Photographic Illustrations 
§ Full Page Plates in Natural Colors! 


The extraordinary collection of wild life pictures in 
this volume vies with the text for interest. The 427 
pictures show an amazing variety of wild creatures 
in their natural haunts, their everyday attitudes and 
ways of living. Here is the art of the photographer 
in its rarest form; to it has been added the art of 
modern photo-engraving, which renders every de- 
tail of the originals with marvelous fidelity. The 
crowning feature of the collection is a_ series of 
six full-page plates in NATURAL COLOR, which 
you may well be tempted to remove from the book 
tor framing —— 
Not the least valuable feature of ““AMERICAN 
WILD LIFE” is its complete index for ready 
reference, which enables you to find instantly in 
this book any animal subject in which you are 

especially interested. “A 


Five Books Bound in One if y« 
Originally “AMERICAN WILD LIFE” was TIO 


planned as a five-volume set of books. However, 


to keep the cost down within everyone's reach keep 
without sacrificing the quality of the illustrations $3.5 
or the printing, i was decided to put all five mon 
books within one set of covers. In its final form, be « 


the 778 panes are divided into sections resembling 
five books, each with its own frontispiece, which 
are represented this way: Volume One: Mam- 
mals; Volume Two: Fishes; Volume Three: 
Reptiles and Amphibians; Volume Four: Land 
Birds; Volume Five: Water Birds and General 
Index. See partial list of contents on outside 
of cover flap. 




















[Oo THE WONDERS OF 


327 Pictures 
including plates 
in FULL COLOR! 

778 Pages! 






of Living Things — Startling and 
shly Illustrated with Hundreds of 































m your front 


entrar DO YOU KNOW 
Here are un- DO Oo a aes 
wim and fly A PRAIRIE-DOG CITY, its avenues stretching tor many miles, consti- 


es nothing less than a subterranean housing development on a4 

ife are so dif- irge scale! 
our own hu- TO RID ITSELF OF FLEAS, the fox, taking a stick in its mouth, slowly 
$ nerges in a pool of water. As it sinks, the fleas move upward to 


dru egions. When only the wood remains above the surface, the 
fleas desert the sinking fox to take refuge on the raft. Thereupon 


home by the the fox releases the stick, leaving the fleas to their fate 

re of nature's THE CLASSIC BELIEF is that the bat becomes entangled in a woman's 
le the uir and cannot be removed until every one of the fair victim's locks 

ynders on the is clipped to the scalp. Yet there is no actual record of this ever 

ese wild crea- having happened! 


ed 
THE YOUNG OF THE OPOSSUM are so small! at birth that a litter of 
sixteen easily fits into a tablespoon! 
HITCHHIKER OF THE HIGH SEAS is the 
Sharksucker, a fish that attaches itself 
to the body of a larger fish or sea 


ep few, Pposses- 
ary for close | 
imal 





























this turtle and rides unmolested on the 
be abdomen of its powerful com- 
Ppanion. 
These are just a few of 
the thousands of inter- 
rer esting phenomena of 
wild life described 
— in this book. 
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SAVE CHARGES ON 4-LB. SHIPMENT—Moil only $3.50 with 

this coupon as full payment and we will poy shipping charges 

As stock is limited, cash orders will receive priority in delivery. p 
Same return privilege and refund guarantee 





MINE IT 7 DAYS FREE! 


‘AMI RICAN WILD LIFE"’ must be seen to 
be fully appreciated. That ts why—even 0 
if vou haven't yet deci led to buy it—we want - 









1 you copy for FREE EXAMINA- pay 


to send 


7 t. and wish to if you decide , 
vo i poe ey p f nly only fo keep it! 1 Check here if you wish to examine beautiful Deluxe Edition in 
keep &, you ae il Lt genuine Morocco-Grained Artcraft embossed with hand-tooled design 
$3.50, plus a few cents postage, in sma me tes cocon and Orenae. Ouly $1 cutee. Same tem. 


wu like. Otherwise return the book to us and you will ' 


monthly payments, U y , f nation Card at the rigt 1 Check this box if you wish to enter your reservation for the companion 

be obligated in any way. Cut out and mail the Examinat: [_] Creek i wild Life Around the Werld’’ te complete this set ond te 
at in 3 ) ee 

coday. W M. H. W ISE & ¢ be sent you as soon as it is ready in a month or two While ‘‘Americoan 


Wild Life’’ deals with all the living creatures of our country, this second 
volume covers the fascinating lives of animals, birds, fishes, insects, etc., 
in all the for jungles, rivers, plains, oceans and skies of the entire eorth 
Over 640 exciting poges—over 380 thrilling illustrations! Some price 
ond terms, 
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“Til Be ‘ 
Right Over! 


Iccording 
fo a recent 
Nationwide 
survey: 
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...24 hours a day your doctor is ‘‘on duty’’... 
guarding health... protecting and prolonging life... 


@ Plays... novels... motion 
pictures... have been written 
about the “man in white” and 
his devotion to duty. But in his 
daily routine he displays more 


t 


s much to 


I smoke I 


C osther 


Toba COS 


R. J. Reynolds Tobacco ( 


devotion to the oath he has 
taken than the most magina- 
tive mind could everiny« at. And 
he asks no special credit. When 
there’s a job to do, he does it. 


Viork. Doctors SMOKE CAMELS 
THAN ANY OTHER. CIGARETTE! 


THE 
““T-ZONE”’ 
TEST 
WILL TELL 


The “T-Zone”—T for taste 
and T for throat—is your 
own laboratory for any cig- 
arette. For only your taste 
and your throat can decide 
which cigarette tastes best 
to you... and how it agrees 
with your throat. 





